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ER&ATA  FOB  ANNUAL  REPORT  OF  THE  CHIEF  OF  ENGI- 
NEERS, U.  8.  ARMY,  FOR  1886. 

P^«  S4L. — Heading       Improvement  of  navigatiuD  in  tbe  B»ctc  Cove,  Portomoath 
Harbor,  New  Hampsbire,        hIiouI<I  reait—        ImiiroTenieat  of  navi- 
gation in  tba  oliaun«l  of  Back  (;ove,  Portland,  Maine. 
Pag*    BS6. — la  eetimate,  fonnh  line,  change        fi        to        $1 
Fags  1161. — First  line,  afhir  the  word        jiresumably,        ioaert        iDtereated 
Pu«116G. — Foarth  line  from  bottom,  change        M  tent        to        BO  feet 
Page  1171. — Paragraph  2,  Qrat  line  change        1S70        to        18T(t, 
Page  1176. — Seventh  line  Irom  bottoin,  obanKe        4        to        & 
P^iaoe. — Fifteenth  line  from  bottom,  cbau|!e        41li,l&4.e}        to        tl5,lM.83. 
P^te  1S30. — Third  paragraph  ftoai  bottom,  tbinl  line,  cbauge        tboee  short  arises 

to        three  short  riaes 
Pag«  1331.— Second  table,  6tli  colnmn,  box  heading,        39  feet        shoald  be        26 
feet  , 

First  table,  9Ch  colDmn,  box  heading       Ud  feet       shonld  be       36 
feet 
Page  1S16. — Ending  fonrth  paragraph  insert,        Major  Slickney  in  hia  report  of 
ItJM,  saving  "  tbe  detailed  plans  for  looks  not  being  completed,  do 
new  eetimate  is  presented,  bot  it  is  probable  that  the  ooet  of  aach 
Jocks  as  are  deemed  soitable  fi>r  the  work  will  increase  the  eetimate 
somewliat.'' 
Fag«  1SQ2. — End  of  fourteenth  lioe,  cbaoge        0.0  feet        to        0.05  feet 
Fifteenth  lioe,  change        6.5        to        .e& 
Twentf-firat  line,  change  'i5        to        .85 
Paga  1257. — L>aat  paragraph,  second  line,  change       74.07       to       7,407 
Paga  1258. — Ninth  line,  obange        feet        to        inch 

Paga  1S63. — To  follow  improveiueut  of  bayou  Conrtablean,  Lonisiana,  imiert : 
Appropriations  for  this  work  have  been  as  follows : 

Jnnel4,  leBO 17,500 

March  3.  1861 7.500 

Jnly  6,1864 4,000 

Total 19,000. 

Page  IW?.— Fifth  paragraph,  third  line,  change        (100,000        to        <109,000 ; 
Page  1Z74. — Fifth  paragraph,  second  line,  change        ioBtniment        to        invest- 

Fage  IS77. — Fonrth  paragraph,  eleventh  line,        beanbjeoted  sbonld  be         not 

■nbjected. 

Page  1278. — Fourth  paragraph,  sistb  line,  change        188.40  to        10,840 

Eighth  paragrapb,  seventh  line,  change        rest  to        crest. 

Page  1279.— ttixtb  paragraph,  fonrth  line,  cbanj;^        G(>4,364  to        6ti,4:i6.4 
Pace  1383.— For  last  paragraph  insert : 

Oenerallf  considered  there  has  been  a  deenening  since  ISHI  of  from  1 


nerally  o  i        -  - 

«  m  loot  OTer  the  whole  area  between  the  jolticis,  the  greatest  scour 
laving  taken  place  in  the  deepest  water.  Tbe  inipriivenicntin  oeoth 
has  extended  for  a  distance  of  3.000  feet  l>ef  ond  th«  end  of  the 


jetty,  though  to  a  less  degree  than  within.  Beyond  tbie  there  is  a 
small  area  where  no  change  has  ooonrred,  while  beyond  this  again 
there  bas  lieen  a  shoaling  of  foor-tenths  of  a  foot  in  the  line  or  the 
channel  and  ont  to  a  liepth  of  12  feet. 
Sebind  the  west  jetty  tbe  water  has  shoaled  from  1  to  4  feet,  the  great- 
eat  shoaling  being  found  near  the  shore.  From  a  point  1,000  feet 
beyond  tbe  "  Clifton  "  and  between  the  new  channel  and  tbe  fonnda- 
tioo  of  the  west  jettji  laid  in  1883,  there  has  been  a  shoaling  which 
extends  ont  to  tbe  12-foot  depth.  The  deoreaae  in  depth  is  greatest 
near  tbe  jetty,  and  diminisbee  gradually  toward  tbe  eastward.  Tbe 
bottom  over  this  area  is  hard  sand,  aod  It  is  evident  that  the  shoal- 
ing has  been  dne  to  the  banking  npof  the  westerly  saod-driit  against 
tbe  west  Jetty  ;  for  in. 1884  this  sand  bottom  was  foand  to  extend  11 
milea  to  the  eoettrard  of  the  west  jetty,  while  now  snnd  is  only  found 
in  isolated  spots  farther  to  tbe  eastward  than  1,8(M)  feet  from  the 
weal  Jetty,  and  at  certain  points  it  completely  covers  the  fonndation 
ud  ua  overflowed  to  the  west  of  the  Jetty. 


pAge  1984. — Omit  pArap;TBi>h  (secoud  frotu  bottom)  bejtlnning  Tritli         Betiind  tbe 

WBHt  jetty,  4,0. 
P&ge  19^,— Foiirtb  paragraph,  second  lioe,  cbaoge        700        to        7,000 
Page  13^.— FifihaadHlxth  Jiueo,  cliuni;«        $14, 4M        to        (14,541 
Page  1327.— Four  linoH  from  botMiii,  cbange        7M        to        750 
Page  13S9.— Fourth  paragraph,  fourth  line,  change        4,i>27,636        to        4,037.636. 
Foortb  paragraph,  sevenlh  lino,  change      U,5ti6.6l6      to      14,5e6.liI6. 
Page  1333. — Fifth  paragraph,  third  line,  chauj^        statioo  No.  1        to        etatioa 

No.  4 
Page  1334,— Under  heading  Improvement  of  Harbor  at  Brozoe  Santiago,  Texas, 

change        appropriated  lbiA-'B6        to        appropriated  ItiBO-'BG 
Page  1341. — Paragraph  neit  to  the  lust,  second  line,  change        1UU5        to         18S4 
Page  1341^— Fortieth  liue,  change        727,049.10        to        7iS,041i.lO 
Page  1344. — Paragraph  :2,  tenth  line,  change        drains        to        draws 
Page  1345.— Paragraph  (i,  sixteenth  line,  cbnnge        ld79        to        1877 
Page  13513. — Under  commercial  statistics,  after  tbe  wnrdo  lumber  and  timber  feet 

B.  M.,  change        ]U0,OOU        to        1,100,000 
Page  1363.— Six  lines  from  bottom,  change        1880        to        1883. 
Page  1372.— Paragraph  5,  eleventh  liu^   change        two  hnndred  and  thirty 

to        three  hnndred  and  twenty 
Page  1400.— Paragraphs,  last  line,  change        |13,000        to        $S,000. 
Page  14'J1. — AI>ove  money  statement  insert: 


By  act  approved  Jane  19,1878 $850,000 

By  act  approved  March  3,  1879*    100,000 

By  act  approved  JnneU,  IHHO 150,000 

By  act  approved  March  J,  1881 300,000 

By  act  poHsed  Aagttst  2,  lUrSi !i&0,000 

By  act  approved  July  5,  1884 250,000 

Total 1,200,000 

Page  1432. — Eleventh  line  from  bottom  change        4        to        3 

Pagel447.— Third  paragraph,  ninth  line,  change  1854        to        1864, 

Page  1451. — Sixth  paragraph,  sixth  line,  after         cnbio  yard        ineert        of  rock 

Page  1456. — Lost  pHragrHpb,  HreC  Jiue,  change        Dutch        to        Duck 

Page  1461.— First  table,  fifth  cotnmn,  opposite  1880,  insert        f4 

First  table,  sixth  column,  opposite  1800,  change        (53,052.00        to 

(6,052.0U 
Page  1462. — Second  table,  second  column,  Bilb  line,  change       6,397.60       to 

3,697.50 
Page  1463. — Under  the  head  of  Compariion  of  edimofe*.  &c.,  eighth  oolnmn,  fbort^ 

line,  change        8,mi.HS        to        e,98ti.98 
Page  1491. — Immrdiately  above  the  lost   line   iusert  expended    dnring    the 

fiscal  year  endibK  June  30,  1886,  inclnding  outstanding  liabuilie*, 

t2,469.46. 
Page  1551. — Contract  waa  awarded  to  John  J.  Shipman,  and  was  executed  under 

date  of  September  26,  1885,        transpose  to  precede  A  A  13. 
Page  1694. — Fourth  paragraph,  second  line,  change        Dane        to        Dona 
Page  1695. — Eighth  paragraph  after  Scli<>on maker  change        chief       to        civil 
Eighth  paragraph,  end  of  fourth  line,  insert        the 
Second  paragraph  Trota  tiottom,  second  line,  afler        guard        insert 

Page  1696. — To  follow  neventh  paragraph :  The  following  is  from  the  records  kept 
at  the  lock  for  the  year. 
Ninth  paragraph  from  bottom,  second  line,  between  the  words  op  and 

the        insert        tit) 
Fifth  paragraph  from  bottom,  second  line,  change        lowering       to 
lowered 
Page  1587.<-Pifth  line,  change        2,426,300        to        3,436,300 

Seventh  paragraph  from  bottom,  third  line,  after  tbe  word      anything 
insfrt     of  importance 
Page  1598. — Fonrth  paragraph,  first  line,  change        belted        to        bolted 
Fifth  paragraph,  Qist  line,  change        Kioliu        to        Elrlin 
Beginning   seventh  paragraph,  change         for  several         to         the 
severar 
Page  1613.— Last  line,  change       73.3       to       33,7 

Page  1614. — Second  paragraph,  second  line,' alter  the   word         water        insert 
It  waa  maintained  250  days  to  lock  No,  6,  and  was  HDspended47 
days  by  ice  and  high  water, 

*  Tweikt;  tbonssnd  dollars  set  aside  for  t«8tliig  Adam's  Flume. 
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Pigeieeo.- 


Fiftb  paragraph,  tiilrd  line,  lietireen  the  sod  loweit       ineert  next  to 


-Third  table,  foorth  colnma,  flnt  line,  change 

'     t774,400 

Eighth  paragraph,  fifth  line,  chuige        $5,728.5! 


1744,400        to 


— Foarth  pBcagiaph,  fonrth  line,  insert     .  feet  after  6  and        inches 

a^r  Mi 
— Laat  pamgrsph,  first  line,  change       S.8  inches      to       2  faet  8  inches 
— Betveen  twenty-Ilftb  and  twenty  sixth  lines  insert  Coal  shipped 

ODt  by  rail,  oars  2,400 
—Last  paragraph,  first  line,  change        1886         to    ^1966. 


T»g»  1TS7. — Fourth  paragraph  fh>in  bottom,  third  line,  ehange        45       to       4Jr 
Pigs  I7ffi.— Third  paragraph  from  bottom,  last  line,  after  Wtti,        insert        lead, 
end  crib  and  adxr  condition  insert        133  feet  crib  work  of  irregnlar 
width  bnilt  previous  to  ISG6,  re-BupeiBtmotured  in  18tM,  in  good  con- 
dition, and  46  feet  of  crib  work  30  feet  wide,  baill  in  1S68,  r»-eapei- 
stmcted  in  1884,  in  good  condition. 
Psfs  nra.— Eighth  paragraph,  ohaDga        1886        to        1866 
I^  17T4.— Second  paragraph,  fonrth  line,  change        90  feet        to        30  feet 
Psge  1778L — Ninth  paragraph,  fonrth  line,   after  the  words        paid  for        insert 

leaTing  46,527  cobio  yards  which  was  paid  for 
Fife  XKL — Dndei    Hooey    Statement,   tenth    line,  to  follow  project,        insert 

modified  as  proposed 
Ttgt  1783. — In  second  table,  third  box-heading,  Hercnies  powder,  change        ],00l> 

ponnda        to        4,000  ponnds. 
Page  17%.— Kext  to  laat  line,  change        1856        to        1^5, 
Psge  1794.— Second  paragraph,  third  line,  change        18G6        to        1868 

Fourth  paragraph,  seventh  line,  change        the        slopes        to        side 

hge  I79G.— Eighth  paragraph,  second  line,  change       1861       to       1871 

I^  1801. — Third   para^aph,  aecond  line,    change       constmoted       to       ob- 

•trncted 
f»gB  1S09. — TiRb  paragraph,  seventh  line,  after       practically       insert       com- 
pleted 
Page  I82J.— Sixth  line  (^om  bottom,  change        223,H72        to        323,872 
Pige  la^.^Fonrtb  line  from  bottom   change        5H,000        to        a'l.OOO 
^e  1833. — Second  table,  abstract  of  bids  for  sapplies  opened  April  2, 1686,  should 
be  as  follows : 


dated  JforcA  S3,  1066. 


n  April  2, 1886,  in  dccordaaos  with 


P^ntcn' 
supplies. 

EOiip  cbuid- 

1    H.D  Ed    u^ACo.  Detroit,  Ml  h* 

52  10 

(189  4S 
108  M 

•Sil 

'  ReoDDiiD«jded  for  tooeptauoe. 


fft  1836. — Fonrth  parsgraph  from  bottom,  change 
Pige  leeo. — ScTonth    paragraph,    second   line,    chai 


SO.OOO        tc        20 
change        |114,133.61       to 
fll4,183.e4 
Pige  1872. — In  abstract  of  contract,  second  colnmn,  third,  fonrth,  and  fifth  lines, 

between  the  words        per        and        foot        insert        H 
Psge  1684. — Under  second  heading  Commercial  Statistic,  amount  of  levenne  col- 
lected should  be       |15e,663.7I 
PageleSl.-SixtbparagraphlTombottoin,  fourth  line,  ohauEB      1886        to        1886, 

Fonrth  paragraph  from  bottom,  change        50v       to        566 
hp  1BB3. — Third  paragtaph,  fooith  line,  after       pier  head  •     inaert        in  186& 
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CONTEISTTS. 

lAipbtlbMUtitlaiBi  wfll  be  finud  Kt  die  and  of  «wh  Fart] 


PART    I. 

OnicBBB  or  THE  Corps  op  Ekoinbers , 


SEA-COAST  Am)  LAKE  FBOHTIEB  DEFENSES. 

GeneTkl  discussion 4 

EmMATKB  OT  Appbopbutiomb  roBl88T-'88 6 

KOBTHKRN  FaoifnXB.— Ft.  Wayne,  Hioh.,  5;  Ft.  Porter,  N.T.,  Ft.  Niagara,  V.  T.,6: 
Ft.  Ontario,  N.  Y.,  Ft.  UontKomery,  K.  T.,  7.  The  Pxrobsoot,  Ub.— Ft.  Knox,  7. 
Th>  KxN!>rKBEC,  Ms.— Ft.  Fopbam,  e.  n)BTLUfD.  Ha.— Ft.  Gorges,  Ft  Prable, 
8 ;  Ft.  ScammeJ,  battary  on  Portland  Head,  9 ;  batteries  on  Cow  Id.,  batteries  on 
Great  Bog  Id.,  10.  POBISMOUTH,  N.  H.,  AMD  BaTT-YaBD  AT  KiTTBBT,  Mx.— Ft. 
McClary,  Ft.  Conetitntion,  10 :  batteiy  on  Oerrish'a  Id.,  battery  on  Jerry's  Point,  11, 
BoeroN'  an'd  Naty-Tasd  at  CHABLiSTOwn,  Hafls.— Ft  Warren,  battery  at  Long 
Id.  Head,  Ft.  Winthh>p,  IS;  Ft.  Indenendenoe,  13.  Nxw  Bkdpord,  Mau.— Fo^ 
at  Clark's  Point,  14.  NAfiRAOAnSBTT  BAT,  R.  I.— Ft.  AdUna,  14 ;  defenses  of  Dntoh 
Id.,  15.  New  LoNnoK  Habbor  akd  Natt-Tabd,  Conn.— Ft.  Tmmball,  IS ;  Ft. 
GrisiTold,  16.  Nbw  Havbn,  Conw.— Ft.  Hala,  17.  New  Tork  akd  Navt-Yard 
AT  Bbookltn.— Ft.  Bobnyler,  fort  at  Willets Point,  17;  tlefensesof  Onvemor'B  Id., 
wa-wall  on  Qovemor's  Id.,  18 ;  Ft.  Wood,  Ft.  Hainiltni  and  additional  bsttories, 
19;  mortar  battery  at  Ft.  Hamilton,  Ft.  Lafayette,  bt.  Wadawoixii,  20;  fort  on 
Hte  of  Ft.  Tompkins,  Glacis  Gun  Battery  (n.  of  fort  on  site  of  Ft.  Totopkins),  31 ; 
Glacis  Hortar  Battery  (s.  of  fort  on  site  of  Ft.  Tompkins),  Battery  Hndson,  22 ; 
Sooth  Mortar  Battery,  North  Cliff  Battery,  33 ;  Sonth  Cliff  Battery,  Two-|^n  Bat- 
larj-  near  fort  on  site  of  Ft.  Tompkins,  fort  at  Sandy  Hook,  24.  Philai>blpeia  and 
Leaous  Island  Navy- Yard. —Ft.  Mifflin,  mortar  battery  at  Ft.  Mifflin,  -25 ;  eito  for 
defeneen  at  Bed  Bank,  Ft.  Delaware,  26;  battery  at  Finn's  Point,  mortar  battery  at 
Finn's  Point,  fort  opposite  Ft.  Delaware,  27;  mortar  battery  opposite  Ft.  Delaware, 
28.  Baltihork,  Md.— Ft.MoHenry,28i  Ft.  Carroll,  29.  Washington,  D.  C— 
Ft.  Foote,  29;  Ft.  Washington,  obstmotjonsof  tbePotomao.SO.  Hampton  BOADfl 
AND  GO8P0RT  Navt-Yard,  Va,— Ft.  Monroe,  30 ;  artesian  wall  at  Ft.  Monroe,  Ft. 
Wool,  3i.  Bbacfort  Harbor,  N.  C— Ft.  Macon,  33.  Wilmington,  N  C.  Ft. 
Caswell.  34.  Charleston,  8,  C,— Ft,  Monltrio,  Ft.  Samter,  34 ;  Ft.  Johnson,  36 ; 
CaatlePinckney,  36.  Savannah,  Ga.— Ft.  Oglethorpe,  Ft.  Pulaski,  36 ;  now  fort  on 
Tybee  Id.,  37.  Cdubbrland  Bound.— Ft.  Clinch,  37.  Saint  Aoqdstink,  Fla.— 
Ft.  Marion.  3S.  Key  West,  Fla.— Ft.  Taylor  and  batteries,  38.  Harbor  of  Dry 
TOBTOOAS,  Fla.— Ft.  Jefferson,  39.  Penoacoia  Harbor  and  Navy- Yard.  Fla.— 
Ft.  Pickens,  Ft.  Barrancas  and  redonbt.  40;  Ft.  MoBee,  41.  Mobile,  Ala.— Ft. 
Morgan,  Ft  Gaines.  41.  Mississiffi  Sound, — Fort  on  Ship  Island,  42.  New  Ob- 
leans,  La.— Ft.  Pike,  42;  Ft.  Macomb,  Tower  Dnprd,  Battery Bienrenue,  tower  at 
FroctorsTille,  43;  Ft.  Jackson,  Ft.  St.  Philip,  Ft.  Livingston,  44.  Galveston, 
Tex.— Batteries  at  the  entrance  to  the  harbor  of  Galveston,  46.  San  Diboo  Har- 
bor, California.— Fort  at  San  Diego,  45.  San  Frakcisco,  Navy-Yabd  at  Marb 
Island,  and  Arsenal  at  Bbnioia,  Cal.— Ft.  Winfleld  Scott,  45 ;  fort  at  Lime 
Point.  46 ;  fort  on  Alcatraz  Id.,  Ft.  Mason,  battorifla  on  Angel  Id., 47.  DefbbbbS 
OF  THE  Columbia,  Obbo.,  and  Wabh.- Ft.  Stevsoi,  Pt.  Canby,  47. 
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THE  BOARD  OF  ENGINEEEa. 


P08T  OF  WILLETS  POINT  AND  ENGINEEE  SCHOOL  OF  APPLICATION..  52 

BATTALION  OF  EN0INEEE8  AND  DEPOT  AT  WILLETS  POINT,  NEW  TOEK 

HARBOR 53 

RIVER  AND  HARBOR  IMPROVEMENTS. 

Qbhbral  statement 63 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 
In  CBAxas  OF  MaJ.  JAitKi>  A.  Smith,  Corps  os  Enoinkebs — 
LnbM  ChBQDel,  Me,.  54  ;  Bsneor  Harbor  and  Penobtcot  Rtver.  Me.,  Moose-a-bea  Bar, 
Me.,  5^;  Beltast  Harbor,  Me.,  Booklaiid  Harbor,  Me.,  56;  Fortlsod  Harbor,  Me., 
KeuDebnnk  River.  Me.,  57;  breakwat«rat  moath  of  Baca  River,  Ue.,  Saco  River, 
Me.,  Portemoulh  Harbor,  N.  H.,  !>8;  CocheooBiver,  N.,H.,  harbOT  of  refuge  at  Little 
Harbor,  N.  H.,  59 ;  examiuatioD  and  sarvey,  60. 
In  CHABOE  OF  Maj.  Okokob  L.  Qillbbpix,  Cokps  or  Enoikbers— 
New burif  port  Harbor,  MBBa,,60:MerrimaoBiv«r,  Maaa.,  61;  Scitnate Harbor,  Mass., 02; 
Boston  Harbor,  Uosn.,  63;  Plymunlh  Harbor,  Uaaa..  64;  ProvincetowD  Harbor, 
Mass.,  Lynn  Harbor,  Mubb,,  65;  Maiden  River,  Mass.,  66;  harbor  of  refuge  at  Sandy 
Bay,  Cape  Ann,  Maaa.,  f>i. 
In  cHARea  or  Lleut.  Cul.  Grorgk  H.  Elliot,  Cuitps  or  ENaiMBKRa— 
Harbor  of  refnge  at  HyaTiniB,  Mans.,  hurUorol' refuge  at  Nanluckot,  Mass.,  lid  ;  WoodiH 
Holl  Harbor,  Maao.,  6!>;  Wefitport  Harbor,  Mass.,  Wareham  Harbor,  Mosh.,  70; 
Taunton  River,  Mass.,  7'J ;  Puwtncket  River.  R.  I.,  T.i ;  Providence  River  and  Nurra- 

Stnselt  Bay,  R.  I.,  74;  Gruin  Jacket  Shoal.  Providenoe  Biver,  R.  I..  Warren  River. 
.  i.,  Newport  Harbor,  K.  L,75;  harbor  of  refuge  iit  Block.laland,  R.I.,~7;  Little 
Narragansett  Bay,  R.  I„  harbor  of  refuge  aC  iitouington.,  Conn.,  7H ;  Piiwcatuck 
Biver,  R.  I.,  aqd  Conn.,  removing  sunken  vessels  or  craft  obstmcting  or  endanger- 
ing navigation,  80. 
In  charge  or  Libdt.  Col.  D.  C.  Hocstom,  Corps  of  Engineers— 
Connection t  River,  Mass,  and  Conn.,Bl ;  Thames  Biver,  Coun.,  &2;  New  London  Har- 
bor, CoDQ.,  Clinton  Harbor,  Conn.,  Si;  New  Haven  Harbor,  Conn.,  Breakwater  at 
New  Haven,  Conn.,  84;  Milford  Harbor,  Conn.,  Housaionic  River,  Couu.,  85;  Bridge- 
port  Harbor,  Conn.,  86;  Black  Rook  Harbor,  Conn.,  Soutb|)ort  HarlKir, Conn..  MT ; 
Norwolk  Harbor,  Conn.,  Port  Cliester  Harbor,  N.  Y.,  8d ;  Nuw  Roebcllo  Harbor,  N.  Y., 
Echo  Harbor,  NewRoohelle,  N.  Y.,  K);  Mamaro neck  Harbor,  N.  Y.,  Grecnport  Har- 
bor, N.  Y.,  Port  Jefferson  Harbor,  N.  Y.,  90;  FlnshingBav.  N.  Y.,  East  CbeslerCreek, 
N.Y.,9l. 
In  chabob  of  Lieut.  Col.  Walter  McFarlamd,  Corps  of  E.voimberg — 
HndBon  River,  N.  Y.,  92 ;  harbor  at  Songerties,  N.  Y.,  9:i ;  harlior  at.  RondonI,  N.  Y., 
Harlem  Biver,  N.Y.,  94;  removing  obslniclions  in  East  River  and  Hell  Gate,  N,  Y., 
95;  NewtownCreek,N.  Y.,96:  Buttermilk  Chanfl,  N.  Y.,D7;  GoivannBBay,N.  Y., 
Oednev's  Channel,  N.  Y.,  98;  Sheepshead  Bay,  N.  Y.,  100  ;  Canareie  Bay,  N.  Y,, 
101 J   Snmpawanus  Inlet,  N.  Y.,  Manuhquan  River,  N.  J. ,  lU-2 ;  Sliren-sbnry  Biver, 
N.J.,  103;  harbor  at  Eeyport,  N.J.,  Mattawan  Creek,  N.  J.,  105;  Chettsequokea 
Creek^.  J.,  Raritan  Bay,  N.  J.,  106;  Raritun  River,  N.  J.,  107;  South  River,  N.  J., 
108;  Woodbridge  Creek,  N.  J.,  Rahway  River,  N.  J.,  100;  Elizabeth  Kiver,  N.  J., 
channel  between  States  Island  and  New  Jersey,  110 ;  Puutatc  River,  N.  J.,  111. 
In  OHAROK  OF  LiEDT.  Col.  Henrt  M.  Robebt,  Corps  op  Knginebrs— 
Delaware  Biver  front  Trenton,  N.  J.,  to  its  mouth,  113 ;  Delaware  River  at  Schooner 
Ledge,  DelawareBivernearCherry  Island  Flats,  115;  Fraukfurd  Croek,  Pu.,  Schuyl- 
kill Biver,  Pa..  116;  ice-harbor  at  Marcus  Hook,  Pu.,  117:  ice-harbor  ut  the  head 
'      of  Delaware  Bay ,  Del.,  conatrnction  of  iron  pii^r  in  Delaware  Bay,  near  Lewes,  Del., 
118;  Delaware  Breakwater  Harbor,  Del.,  119;  Rancocos  Kiver,  N.  J.,  120;  Wood< 
bn^  Creek,  N.  J.,  Montna  Creek,  N.  J.,  Raccoon  River,  N.  J,,  121 ;  Sideu  River, 
N.  J.,Cohaii«eyCi«ek,N.  J.,  122;  removalof  wrecks  from  Delaware  Bay  and  River. 
lemoTing  sunken  veaeela  or  oralt  obatmotiDK  or  endangering  navigatioD,  United 
States  oommiaslon  advlaoiy  to  the  board  of  Eorbor  oommiasioneTa  of  Philadelphia, 
P».,  123. 


CONTENTS.  in 

Ik  gbabox  or  Ub,  WnxiAU  F.  Sutth,  U.  S.  Aobmt— 

Haariee  Birvt,  N.  J.,  WUmiogtoD  Harbor,  Del.,  124 ;  ic«-hBrbor  at  New  Cosrle,  Del., 
135;  Dock  Creek,  Del.,  Samt  Jones  River,  Del.,  126 ;  Mlapillion  Creek,  Del.,  127; 
BroMkila  River,  Del.,  Broad  Creek,  Del.,  from  ita  mnatb  to  Laorel,  1^ ;  Indian 
BiTer,  Del.,  SnaqoehannaKtver  above  and  below  Havre  de  Grace,  Md.,  129;  Cheater 
Biver  at  Kent  laWd  Narrows,  Md.,  Chester  River  from  Spry 'b  LandlDt;  to  Crunp- 
MDjHd.,  130;  Coisiaa  Creek,  Hd.,  Qioptaok  River,  Mil.,  131;  Wicomico  River, 
Md.,  Upper  Thorongfatare,  between  Deil'a  IfduDtl  and  the  mDiiil.jad,  Mil..  133. 

la  CBARGE   OF   LlECT.    COI-  TVlLUAM    P.  C'RAIGHILL,  COIU>S  VV    ENGIXKKRS — 

___,  _..         It  AuDupoUSfUd., 
ir  endaageriDg  navigation,  136. 


b  CHABGE  or  Mr.  8.  T.  Abkbt,  U.  S.  Aokmt— 

Chuoelat  Moiu>tyemon,Ta.,139;  Neabsco  Creek,  T«. ;  Breton  Bay,  LeonardtowD, 
Ud.,  140;  Nominl  Creek,  Ta. ;  harbor  at  entraoce  of  Saint  Jeroae'e  Creek,  Md., 
141;  Rappahannock  River,  Va. ;  Tolnsky  Bivei,  Ya.,  142;  Urbana  Creek,  Va.; 
Uattaponi  River,  Va.,  143j  Pamnnby  River,  Va. ;  York  Ri^ver,  Va.,  144 ;  Chickft- 
liommy  Kiver,  Va.,  145:  Staunton  River,  Ya.,  145,  146 :  Dan  River,  between  Mad- 
ison, N.  C,  and  Danville,  Va.,  146:  Roanoke  River,  N.  C. ;  Frenoh  Broad  River, 
N.  C,  147;  examination  aqaednot  orldge,  148. 

Is  CHABQE  or  Capt.  F.  a.  HimuN,  Corps  or  EKOizisuta— 

Hsrbor  at  Norfolk,  Va.,  148;  approaok  to  Norfolk  Harbor  and  the  (Norfolk)  Navy- 
Yard,  between  llambert's  Point  and  Fort  Norfolk,  Va.,  149;  Appomattox  River, 
Ta.,  150;  Nottaway  River,  Va.,  151;  Blackwat«r  River,  Va.,  Arclier's  Hope  River, 
Va.,  lEQ;  North  Landing  River,  Ta.  andN.  C,  153;  Edenton  Bay,  N.  C,  Currituck 
Soond,  Coaqjok  Bay,  and  North  River  Bar,  N.  C,  154 ;  Meberrin  Kiver,  N.  C,  15G; 
PampUcoandTarnfer8,N.C.,156;  Yadkin  Biver,  N.  C,  157  ;  Scuppemoug  River, 
N.  C,  158;  removing  sonken  reseels  or  craft  obstnictiag  or  endangering  uaviga- 
tioQ,159. 


i  OF  Capt.  William  H.  Bixby,  Corps  or  Enoikeerb— 
CoQtentnea  Creek,  N.  C,  159;  Trent  Biver,  N.  C,  160;  Nense  River,  N.  C.  162;  in- 
land navigation  from  New  Berne  to  Beaafort  Harbor,  via  Clnbfoot,  Harlowe,  and 
Kewport  nvera,  N.C.,  163:  harbor  at  Beaufort,  N,  C,  104;  New  River,  N.  C,  165; 
Cape  Pear  Kivet,  above  Wilroiugton,  N.  C,  166;  Cape  Fear  River,  bulowWilming- 
toD,N.C.,16S;  Great  Pe  Dee  River,  S.  C,  169 ;  WaccemawRiTPr,  B.C.,  170;  harbor 


In  charge  of  Col.  Q.  A.  Gillmore,  Corps  of  Engineers,  Bvt.  Maj.  Gkk.,  U. 

S.A.— 
Cluilemon  Harbor,  S.  C,  1T6;  Wappoo  Cnt,  S.C,  ITii;  Ashley  River,  8.  C.  Edisto 
Siver,  S.C,  179;  Salkichatchie  River,  S.C,  100;  Savannah  Harbor  and  Biver, 
Oa.,  mi;  Savannah  Bivnr,  Ga.,  183;  Savannah  River  above  Augusta,  Ga.,  1B4; 
Saint  AugnHtino  Creek  (ThnnderboU  River),  Oa.,  Romerly  Marsh,  Ga,,  ln5;  Alta- 
mahaRiver,  Ga.,  186:  Biansnick  Hnrbor,  Oa.,  187 ;  entrance  to  Cumberland  Sonnd, 
Oa-andFla.,  1S9;  inside  passage  betncen  Fernaudina  and  Saint  John's  River,  Fla., 
190. 

l»  CHABdB  OF  First  Liedt.  Wm.  M.  Black,  Corps  of  Enoinkkes— 


BiTer.Flft., ,   _  ...  ,         ,        ,        ._ 

iKooobee  Biver,  Fi»-,  removiogsnnken  veMelsor  onut  obatmoting  or  endangering 
UTigation,  197. 
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In  charob  of  Capt.  B.  L.  Hoxie,  Cohps  op  EMOiirERits— 

Oemnlg«e River,  Ga., Oconee BiT«r,  Oa.,  199;  Flint  BiTer,Ga.,  OoateDKulaaadCoosa- 
wattea  rivers,  tia.,  199;  CooaaBiver.  Ga.  aod  Ala.,  ChattAhooahe«-Biver,  Qa.  and 
Ala.,  200;  Alabama  Kiver,  Ala.,  TaHapooaa  Bivrr,  Ata.,  Ml;  Caliaba  Biver,  Ala., 
203;  CoDeonh— Escamliia  Rivrr,  Pla.  and  Ala.,  Choctawbatdiee  Biver,  Fla.  and 
Ala.,  203;  Bayou  La  Grange,  Fla.,  harbor  at  Peosacola,  Fla,  J04. 

Ik  cbabor  of  Maj.  a,  N.  Daxrell,  Corps  of  Enoinkbrs — 
Mobile  Harbor,  Ala.,  S05;  Wamior  Biver,  Ala.,  Tombigbeo  Biver,  from  Foltoa  to 
Vienna,  206;  Tombiabee  Biver,  below  Vienna,  207;  Black  Warrior  BivM,  from 
Tuscaloosa  to  Daniel's  Creek,  Ala.,  Old  Town  Creek,  Miss.,  Noxubee  Biver,  Uin., 
SOd;  Pascasoula  Eiver,  Hiss.,  harbor  at  Bilozi  Bay,  Miss.,  209;  Horn  Island  Pass, 
Hisa.,  PeaTlBiver.  Miss.,  below  Jackson,  Pearl  Biver,  Mies,,  from  Jackson  to  Car- 
thage, 210;  Pearl  River,  Hiss.,  between  Edinbnrg  and  Carthage,  Sll;  ezamina- 
tiona  and  anrveys,  211. 

.  Is  cuAROB  OF  Maj.  w.  h.  Heuer,  Corps  of  ENoiNEBRe— 

.  ,  ;  TchefDQcte  Biver,'  La.,  2M ;  Tiok&w 
r,  La.,  Bayou  Tecbe,  La.,  215;  oouneatinK  Bayoti  Teche  with  Grand  Lake  at 
Cbarenton,  La.,  216;  Bayou  Black,  La.,  217;  Bayou  Coartableaa,  La.,  21e!;  Bayon 
Terrebonne,  La.,  Bayou  La  Fourche,La.,219;  Cakasieu  Biver,  La.,CalcaeienPaBa, 
La.,  220 ;  Sabine  Pass,  Tex.,  221 ;  Sabine  Rtver,  La.  and  Tex.,  Nechee  Biver,  Tex., 
SK;  removing  Bnnken  vessel  or  oraft  obstraoting  or  endangering  navigation,  223. 


Entrance  to  Galveston  Harbor,  Tex.,  223;  ship- channel  i 
Trinity  Biver,  Tex.,  221;  Buffalo  Bayon,  Tex.,  channel  ov 
of  BraEos  Biver,  Tex.,  Pass  Cavodo  Inlet,  to  Matagorda  Bay,  Tex.,  235;  Atanaaa 
Pass  and  Bay,  up  to  Bockport  and  Corpus  Christi,  Tex.,  harbor  at  Braztoa  Santiago, 
Tex.,  226;  protection  of  nver-bank  at  Fort  Brown,  Tex.,  327. 

WESTEBN  BIVEES. 

In  charqk  of  Capt.  Eric  Bbrglamd,  Corps  of  Enoinrrr&— 
Red  Biver,  La.  and  Ark.,  227;  survey  of  Bayou  Pierre,  La.,  Cypres.s  Bayon,  Tex.  and 
La.,  229;  Cane  Biver,  La..  Loggy  Bayon,  Lake  Bistenean.  and  the  Donheat,  l^a., 
Onaohiti.  and  Black  rivers,  Ark.  and  La.,  230;  Bayou  Bartholomew,  La.  and  Ark., 
Bayou  Btenf.La.,  231;  Tensaa  Kiver  and  Bayon  Macon,  La.,  Bayon  D'Arbonne.La., 
2.12;  Tazoo  Biver,  Hies.,  233;  Big  Sunflower  Biver,  Miss.,  Tchnia  Lake,  Ui8s.,Tal- 
lahatchee  River,  Hiss,,  ^34 ;  Yallabnsba  Biver,  Miss,,  Steele's  Bayou,  MiBs^235; 
Big  Black  River,  Miss.,  Big  Hatchee  Biver,  Tenn.,  236;  Sooth  Forked  Deer  River, 
TeoD.,  water-gauges  on  the  Mississippi  River  and  it  principal  tributaries,  237. 

In  chabqe  of  Capt.  H.  S.  Tabbr,  Corps  of  Enginbrrb— 

Removing  obstructions  in  Arkansas  Biver,  Ark.,  Arkansas  River  at  Pine  Bluff,  Ark., 
238 ;  Black  Biver,  Ark.  and  Ho.,  White  Biver,  Ark.,  240 ;  White  Biver,  above  Bni- 
I'alo  Shoals,  Ark.,  241;  Saint  Francis  Biver,  242;  Saline  Biver,  Ark.,  L'Angnille 
River,  Ark.,  243;  surveys,  244. 

In  cbarob  of  Uaj.  A.  U.  Hillbr,  Corps  of  Enoinkers— 


HlSSIBSIPPI  BlVBR  C0MM1SSI0^' 247 

HissouRi  River  Couuibsion 246 

In  charge  of  Capt.  C.  B.  Sears,  Corps  of  Enoinerbs— 

Improvement  of  the  Missanri  River  from  BionxCity,  Iowa,  to  Fort  Benton,  Mont.,  248. 

Ik  coabge  of  Capt.  James  B.  Qoinn,  Corps  or  Enqimxbss— 

Improvement  of  TellowBtone  Biver,  Hont.  and  Dak.,  249. 
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CONTENTS.  T 

Ik  chacok  of  Haj.  O.  H.  Erkst,  Corps  of  Enoinzbks— 

r  from  the  montt)  of  tbe  Illinola  to  tlie  month  of 

In  CHABGB  OF  Capt.  E.  H.  Rdffnxr,  Corps  of  Enoinbibs— 

o  tbe  month  of  lUi- 

Is  CHARGE  OF  TdAt.  Albxaxiirr  Mackrnzib,  Corps  of  E.s'oinbebs— 
Upper  Hiaeiseippi  River,  operations  of  snaK-boats  and  dredge-boata,  MiasisBlppi  Bifcc 
tram  Saint  Patil  to  Dea  Moines  Rapids,  2S0;  Miaaissippi  River  from  Dea  Moiae* 
Bapids  to  month  of  the  IlUnois  Kiver,  harbor  of  refbjie  in  Lake  Pepin,  at  Stock- 
holm, Wis.,  harbor  of  refDf;e  la  Lake  Pepin,  at  Lake  City,  Minn.,  S6lj  remoral  of 
'—  ^n  Mieaiaeippi  Biver  opposite  Dnbaqne,  Iowa,  Ice-harbor  at  Dabaqae,  Iowa, 


In  chabqe  ok  Uaj.  Charles  J.  *''■"*,  Corps  qv  Enqinbkrs— 
PrfMTTatiOQ  of  Falls  of  Saint  Anthony,  Minn.,  355;  Mississippi  Biver  above  the  Falls 
of  Saint  Anthony,  Minn.,  256;  conatmction  of  lock  and  dam  on  Uiasisaippi  River 
at  Meeker's  Island,  Minn.,  257;  Chippewa  River.  Wis.,  S.'iS:  Chippeiva  River  at 
TeUow  Banks,  Wis.,  Saint  Croix  River  below  Taylor's  Falla,  Minn,  and  Wis.,  259; 
Minnesota  River,  Minn.,  260 ;  Red  River  of  the  North,  Minn,  and  Dak.,  261 ;  lock 
and  dam  M  Gooee  Rapide  on  Bed  River  of  the  North,  Minn,  and  Dak.,  202 ;  reser- 
Toin  npon  the  headwaters  of  the  Miaaissippi  Biver,  363;  snrve.vs  for  reservoirs  at 
the  aonrcea  of  the  Hiseisaippi,  Saint  Croix,  Chippewa,  and  Wisconsin  rivers,  264. 

Is  CHAROE  OF  Lieut.  Col.  J.  W.  Barlow,  Corps  of  EtioiNEERs— • 
TsDoeeaee  Kiver,  264 ;  Cumberland  River,  266 ;  HiawasBe«  River,  dflT ;  Freneh  Broad 
River,  Tenn.,  Clinch  River,  Tenn.,  26S;   Dnck  Biver,  Tenn.,  Caney  Fork  River, 
Tenn,,269;   Little  Tennessee  River,  Tenn.,   Sonth  Fork  Cninberland  River,  Ky., 
270. 

In  CBARGE  OF  Lieut.  Col.  William  E.  Merrill,  Corps  of  Exoivbers,  Bvt. 
Col.,  U.  S.  a.— 

Ohio  River,  271 ;  operating  and  care  of  Davis  Island  Dani,  Ohio  Biver.  272;  Monon- 
eahela  River,  W.  Ya.,  and  Pa.,  operating  and  care  of  Lock  and  Dam  No.  9, 
Mononeabela  Biver,  Allegheny  River,  Pa.,  dam  at  HerHs  Island.  Allegheny  Uiver, 
273;  ice-harbor  at  month  of  Mnskingnm  Biver,  Ohio,  Moakingiim  River,  Ohio,  374 ; 
operating  and  care  of  locks  and  dams  on  tbe  Mnakin);nm  Biver,  Ohio,  harbor  of 
refoj^  near  Cincinnati,  Ohio,  harbor  of  refoge  at  month  of  Great  Kanawha  River, 
W.  Va.,  275 ;  examination  and  survey,  276. 

Is  cbakgk  of  Major  Amos  Sticknet,  Corps  of  Eitoineebs— 

Palla  of  the  Ohio  River  at  Louisville,  Ky.,  Indiana  Chute.  Falls  of  the  Ohio  Biver, 

276:  Lonisville  and Porrlaud  Canal,  Waliaah  River,  Ind.  and  111.,  277;  WhiteBiver, 

Ind.,  279. 

Is  charge  of  Lieot.  Col.  W.  P.  Craiohill,  Corps  of  Engineers — 


Is  CHABOB  OF  Capt.  Jambs  C.  Post,  Corps  of  Enoinebrs— 
Kentacky  River,  Kv..  3S3;  operating  andbecpioE  in  repair  locks  and  dama  on  tho 
Kentncky  Biver,  Ky-,  383;  Tradewater  Biver,  Ky.,  Big  Sandy  Biver,  W.Va.  and 
Ky.,  284 ;  Gnyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  885 ;  Buck- 
hannon  Hiver,  W.  Va.,  886. 

LAKE  HARBORS  AND  RIVERS. 
Iv  CBABGE  OP  Maj.  Charles  J.  Allbx,  Corps  of  BKonraERS— 
Hnhor  at  Dnlmb,  Hinn.,287;  dredging  Superior  Bav,  Wis.,  388;  barhor  at  Gmid 
Uarais,  Minn..  289. 
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TI  CONTENTS. 

In  ceakok  op  Capt.  Chablbs  £.  L.  B.  Davis,  Cobps  or  EMaiNSEBS— 
OntoDkgoD  Harbor,  Mich.,  290;  Eagle  Harbor,  Micfa.,  Marquette  harbor,  Mioh.,991; 
harbor  of  r«fiiEBat  Graod  Marala,  Mich.,  Si93;  Mauiatiqne  Harbor,  Mich.,  harbor 
at  raoath  orCMar  EWer,  Uich,  293;  Henomouee  Harbor,  Mioh.  and  Wis.,  Oconto 
Harbor,  Wis.,  394 ;  Peauiiikee  Harbor,  Wis.,  295 ;  Oreeo  Bay  HarborJ^ia.,  harbor 
of  reftige  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  296 ;  Ahnepee  Harbor^  Wie., 
Eewannee  Harbor,  Wis.,  297 ;  Two  Bivers  Harbor,  Wis.,  298 ;  Manitowoo  Harbor, 
Wjg.,  Sheboygan  Harbor,  Wis.,  299 ;  Fort  Washington  Harbor,  Wis.,  300 ;  sarvey, 
301. 

Is  CHABOK  OF  Capt.  W.  .L.  MiBamn.,  COHPS  OF  Enginxbrs— 


u  riverB,  Wis.,  304. 

r  Maj.  W.  H.  H.  Bkntaurii,  Corps  of  Enoixeebs — 

r,  Calumet  Biver, 

OF  Capt.  D.  W.  Lockwood,  Corps  of  Esoinekr8 — 

Charlevoix  Harbor.  Mich,  309 ;  Frankfort  Harbor,  Mich.,  harborofreAige  at  Portag* 
Lake,  Mioh.,  .110^  Manistee  Harbor,  Mich.,  311;  Lndineton  Harbor^  Mich.,  Pent- 
water  Harbor,  Mich:,  312;  White  Biver  Haibor,  Mioh.jMiiskegon  Harbor,  Mich., 
31^;  Grand  Haven  Harbor,  Mich.,  Grand  Biver,  Mich.,  Black  Lake  Harbor,  Mich., 


r  Efginebrb,  Bvt.  Brio.  Gen., 

Hay  Lake  Channel,  Saint  Mary's  River,  Mich.,  318;  Saint  Mary's  FaKs  Canal  and 
Biver,  Mich.,  operating  and  care  of  Saint  Mary's  Falls  Canal,  Mich..  319;  drv-dock 
at  eaiDt  Marys  Falla  Canal,  Mich.,  harbor  at  Chelioypan,  Micli.,32'>;  harW  at 
Thunder  Baf,  Mich.,  harbor  at  An  Sable,  Mich.,  3-Jl ;  Siginaw  River  Mich.,  har- 
bor of  refngo,  Sand  Beach,  Lake  Hnron,  Mich.,  33S;  stcuni  launch  or  tug  for  har- 
bor of  refnge,  Lake  Huron,  Mich.,  323 ;  ice-harbor  of  rcftige  nt  Belle  Biver,  Mich., 
gcDCTal  repairs  and  renewals  at  Saint  Clair  Flats  Ship  Canal,  Utch.,  3:i4;  opersting 
and  eare  of  Saint  Clair  Flats  Canal,  Mich.,  Clinton  Biver,  Mich.,  3-^;  Detroft 
River,  Mich.,  326. 

Ik  cbaboe  of  Uaj.  L.  Cooper  Otebman,  Corps  of  Enoineerb — 
Monroe  Harbor,  Mich,,  326[  Toledo  Harbor,  Ohio,  327;  Port  Clinton  Harbor,  Ohio, 
329;  Sandnsky  City  Harbor.  Ohio,  330;  Sandusky  Biver,  Ohio,  331 ;  Huron  Harbor, 
Ohio,  Vennillion  Harbor,  Ohio,  332 ;  month  of  Black  Biver,  Ohio,  333 ;  Rocky  Biver, 
Ohio,  Cleveland  Harbor,  Ohio,  334 ;  Fairport  Harbor,  Ohio,  336;  Ashtabula  Harbor, 
Ohio,  337 ;  Conneant  Harbor,  Ohio,  Dunkirk  Harbor,  N.  Y.,  338;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  339. 

Ik  charob  of  Capt.  Edward  Maquirb,  Corps  of  ENoiHEERa — 
Erip  Harbor,  Pa.,  339;  Bnffalo  Harbor,  N.  T.,  340;  Niagara  Biver,  N.  T.,  Wilson 
Harbor,  N.  Y.,  Oloott  Harbor.  N.  Y.,  341 ;  Oak  Orchard  Harbor,  N.  Y.,  Charlotte 
Harbor,  N.  Y.,  :M2;  PultDeyvtlle  Harbor,  N.  Y..  343  ;  Great  Sodas  Harbor,  N.  Y., 
Little  Soilus  Harbor,  N.  Y.,  344;  Oswego  Harbor,  S.  Y.,  345;  Sacketfa  Harbor, 
N.  Y.,  346. 

In  charge  of  Maj.  Milton  B.  Adamb,  Corps  of  Enoinreb»— 
Ogdenaburg  Harbor,  N.Y.,  346;  Grass  Biver  at  Uasxeno,  N.Y.,  347;  breakwater  at 
Boose's  Point,  Lake  Champlain,  N.T.,  Swanton  llarbor,  Vt.,  Plattsbnie  Harbor, 
N.  Y.,  34B ;  Bnrlington  Harbor,  Vt.,  3W ;  Ott«r  Creek,  Tt.,  Tioondetoga  tUvar,  N. 
Y.,  350. 

PACIFIC  COAST- 

Im  charqe  or  Libot.  Col.  Georoe  H.  Mkkdbll,  Cobps  of  KNaiNEEB»^ 


Ik  ghassk  or  Col.  C.  Skatoiith  Stbwabt,  Corps  of  Enoinbbrs— 

Earbor  ftt  Ban  Diego,  Cal.,  S.'i.l. 

Ix  CHABQK  or  C&PT.  A.  H.  pAYSott,  Corps  of  Enoikxers— 

Bnmboldt  Harbor   ■nd  Bay,  Cal.,353;  San  Joaqnln  River,  Stookton  and  IfoRnon 

ilooghs,  C>L,  3S4'i  Hokelonme  Biver,  Cat.,  Sacramento  and  Feather  rivers,  Cti., 

X« ;  Colorado  River,  Nevada,  Cal.,  and  Ariz.,  366. 

In  CHABQC  OF  HAJ.  W.  A.  JONXS,  COBFS  OF  EKOIMBXBS— 

Cdambia  and  Wlllamett«  riven  below  Portland,  Ores.,  357;  Upper  Willamette 
Biver,  Oreg.;  Colnmbia  River  at  Cascades,  Oreg.,  3.)8;  Upper  Colombia  and  Snake 
rivers Orefc.  and  Wash.,  CowlitsBlver,  Wash.,  359;  LonerClearwater  Biver,  Idaho, 
360 ;  examinations  and  sarveya,  360. 

If  charoi  of  Capt.  Charlbs  F.  Powxu.,  Corps  of  EKOoraRRS— 


wash.,  ^M ;  ganf^ng  waters  of  the  Colombi* 
EIAMlHATrONS,  SURVEYS.  AND   CONTINGENCIES  OF  RIVERS  AND  HAB- 


BtUmate  for  1887-^.. 


WASHINGTON  AQUEDUCT,  ETC. 
Ik  cbabob  of  Uaj.  0.  J.  Lydeceer,  Corps  of  ENoimERa — 


PUBLIC  BUILDINGS.  GROUNDS,  ETC.,  DISTRICT  OP  COLUMBIA. 


MVWL, 

...  3» 


BRIDOING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Bridge  aenias  the  HiflsiBBippl  River  at  Keithabarg,  111.,  etone-aroh  bridge  aorow  the 
Weet  Channel  of  the  HiwiHsippi  River  at  Minneapolis,  Hinn.,  proposed  bridge 
acnies  the  Ohio  River  at  or  near  Cairo,  HI.,  369:  bridge  of  the  Selma  Bridge  Company 
acroes  the  Alatwma  Bivei  at  Selma,  Ala.,  changes  in  the  original  plan  of^  the 
bridge  across  the  Ohio  Blver  at  Henderson,  Ky.  3TD. 


ULTTARY  AND  GEOGRAPHICAL  UAP8 Sn 

BEC0NNAIS8ANCES  AND  EXPLORATIONS. 


OFFICE  OF  THE  CHIEF  OF  EKGINEERS. 
n  of  tbe  Corps  of  Bngineera  In  ohatgeer  divisions 


:i>yGOO(^IC 


STATEUENT  OP  RANK   AND   DUTIES   OF   OFFICERS  OF  THE  C0BP8  OF 

ENOINEEBS  DDBINO  THE  FISCAL  TEAR SK 

LAWS   AFFECTING  THE    CORPS  OP  ENGINEERS,   49TH   CONGRESS,    18T 


POBTIPICATI0N8,   ETC. 

Ai'PENDIX  No.  1. 

..  C.  B.  COMSTOCK,  COR] 
BRIO.  QEN.,  IT.  8.  K. 

PaetofWilletaPointandBDgineerScbool  of  Application 471 

APPENDIX  No.  2. 

REPORT  OF  MAJ.  W.  ».  KING,  CORPS  OP  ENGINEERS. 

BktUliODOfEnKineerBKnil  depot  at  Willets  Point 480 

APPENDIX  No.  3. 

Export  ot  tbe  Board  on  Fortvicationb  or  otbbr  dkfrnsbs  appoiktsd  bt 
THR  Prrbident  of  the  [Jtttted  States  under  the  PRovisiONa  of  thb  act  or 
CoNORses  APPRovRD  Uarch  J,  lddf>.  William  C.  Ekdicott,  Skorstaby  or 
War,  Pbxbuiknt 409 

RIVERS    AND    HARBORS,    ETC. 

APPENDIX  A. 

REPORT  OP  MAJ.  JARED  A.  BMITH,  CORPS  OF  ENGINEERS. 

Ihprotkmrnts. — Lnbeo  ChanDel,  Me.,  527;  Bangor  Harbor  and  Penobscot  River, 
tie.,  530  ;  HooAe-a-beo  Bar,  Me.,  533 ;  Bellaat  Hnrbor,  Me.,  &:15 ;  Rockland  Harbor, 
Me.,  636;  Portland  Harbor,  Me.,  5:^;  Keonebanic  River,  Me., 543;  breakwater  at 
moatb  of  Saco  River,  Me.,  544;  Saco  River,  Mo.,  646;  Portamootli  Harbor,  N.H., 
546;  Cocbeco  River, K.H,,  546;  examination  and  aurve;  Saoo  River,  Mo.,  56S. 

APPENDIX  B. 


iHFROVBMKiTTe. — Newbatvport  Harbor,  Mass.,  !>r<7;  Merrimac  River,  Maw.,  660; 
8«itaate  Harbor,  Mass.,  563;  Boston  Harbor,  Maas.,  561 ;  Plymontb  Harbor,  Maaa., 
571 ;  Provincetowa  Harbor,  Haas.,  571 ;  Lynn  Harlmr,  Mass.,  577 ;  Maiden  River, 
Mass.,  579;  harbor  of  reftige  alSandj  Bay,  Cape  Ann,  Maas.,  580. 

APPENDIX  C. 

REPORT  OF  LIEUT.  COL.  GEORGE  H.  ELLIOT.  00EP3  OF  ENGINEERS. 

Ihpbovehents.— Hartior  of  refngn  ^t  Hyaoois,  Masa.,  585;  barber  of  reftige  M 
Nantnoket,  Mass.,  5H7;  Wood's  Holl  Harbor,  Mass.,  591  ;  Westport  Harbor,  HaM., 
•92:  Warehatu  Harbor,  Uass..  59»;  Taunlon  River,  Mass.,  59.'^;  Fu TV tnoket  River, 
B.  I.,  596;  Provideuoe  River  and  Narraganeett  Bay,  R.  I.,  60S;  Qreeu  Jacke, 
Shoal,  Providence  River,  R.  I.,  605:  Warren  River,  R.L,  605:  Newport  Harbor,  R. 
I.,  606;  harbor  of  refnee  at  Block  Island,  R.  I.,  609;  Little  Narragansett  Bay,  R. 
I.  and  Conn.,  613;  harbor  of  refage  at  Stooington.  Conn.,  614:  Pawcatnoh  Rirer, 
B.  I.  and  Conn.,  616;  removing  Bnnken  vessels  ororaft  obstrnctingor  eoiriaogwing 
MTlgfttion,  S18. 


,,CiOo^^lc 


APPENDIX  D. 

SEFOBT  OF  XiXBUT.  COL.  D.  C.  HOUSTON,  C0BP8  OF  ENGINEEBS. 

iMnoVKMKHTS- — Conneotiont  Blver,  Haas,  and  Codq.,  623 ;  Thain«s  River,  Conn., 
tK;  New  London  H»rbor,  Coon.,  638;  CUnton  HarLwr,  Conn.,  634  )  New  Haven 
HaAoT,  Conn.,  636 ;  BroakvateratNew  Haven,  Conn., 639;  Milford  Harbor,  Conn., 
•M;  HtKUBtoiMo  Kiver,  Conn.,  642 ;  Bridgeport  Harbor,  Conn.,  644 ;  Btaok  Rook 
HaibaT,  Conn.,  vna ;  Sonthport  Harbor,  Conn.,  648;  Norwalk  Harbor,  Conn.,  649 ; 
Pen  Cheatar  Harbor,  N.  T.,  661 ;  Sew  Roohelle  Harbor,  S.  T.,  654 ;  Echo  Harbor, 
Bnr  BoeheUe,  N.  T..  6&5;  Mamanmeck  harbor,  V.  Y.,  657;  Qreenport  Harbor,  N. 
T.,a8;  Port  JolEBtMni  Harbor,  S.  T.,  660;  Flashing  Bay,  N.  Y.,  661;  Bast  Cheator 
Cmk,  N.  T.,  663. 

APPENDIX  E. 

KBPOBT  OF  LXEUT.  COL.  WALTER  HcPARLAMD,  CORPS  OF  ENOINEEBS. 

iMnovKimcTS. — Hudaou  River,  N.  Y.,  665 ;  harbor  at  Sangerties,  N.  Y.,  669; 
kHbor  KtBoodoat,  N.  Y.,  670;  Harlem  River,  S.  Y,,  67S;  removing  obstmotioaa 
■■  BaM  River  and  Hell  Qate,  N.  Y.,  STh;  Newtown  Creek,  M.  Y.,  717;  Buttermilk 
Clunnrl.  N.  Y.,  720;  Qowanas  Bay,  N.  Y.,  t-ii;  Gedney's  Ciiannel,  N.  Y.,  734; 
Sheepdmad  Bay,  N.  Y.,  743  ;  CanaiBie  Bay,  N.  Y.,  746 ;  SnoipawauuB  Inlet,  S.  Y., 
748;  Manaaqaan  River,  N-  J,,  7ril ;  Bbrewsbnry  River,  IT.  J.,  756;  harbor  at  Eey- 
po[t,N.  J.,  760;  Mattawan  Creek,  N.  J.,T61;  Cheeseqaakes  Creek,  K.  J.,  763; 
fcmanBay,  N.  J.,3e5;  EarilanEiver,  N.  J,,  769;  SoathRiver.N.  J.,  777;  Wood- 
bndge  Crwk,  H.  J.,  781 ;  Rahwav  Kiver,  H.  J.,  7'B;  Eliiftbeth  River.  N.  J.,  785j 
ehaoMl  between  Staten  Island  and  New  Jer«oy,  7aH ;  Passaic  River.  N.  J.,  79-2. 

APPENDIX  F. 
VBPOBT  OF  LXEDT.  COL.  HENRY  M.  ROBERT,  COSPS  OF  EN0INEBR8. 


uuHrisa&niB. — Delaware  River  fh>in  Trenton,  N.  J.,  to  ita  month,  601;  Delaware 
Km  at  S^tooner  Ledge,  tJ28;  Delaware  River  near  Cherry  Island  Flats,  829; 
naokftord  Creek,  Fa.,  S»;  fk>hnylkill  River,  Pa.,  830;  ioe-harbor  at  Uarons  Book, 
Pa.,  839;  loo-hutxir  at  the  head  of  Delaware  Bay,  Del.,  834;  oonetmotion  of  iron 
piB  ia  Delaware  Bay  near  Lewea,  Del..  836 ;  Delaware  Breakwater  Harbor,  DeL, 
to;  Banoocaa  River,  N.  J.,  841  ;  Woodbnry  Creek,  N.  J.,  843;  Mantaa  Creek,  N. 
J..M4;  Baoooon  River,  N.  J.,  844;  Salem  River,  N.  J.,  846;  Cobansey  Creek,  N. 
J^  817;  removal  of  wrecks  from  Delaware  Bay  and  River,  B47  ;  removing  annken 
iiiwiili  III  OT^  obetrnoting  or  endangering  navigation,  848;  United  States  com. 
-  'liii  I  adviaory  to  the  board  of  harbor  oommissioneis  of  Phitaderphia,  Pa.,  849. 

APPENDIX  G. 

BBPOBT  OF  MB.  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT. 

iMPMn  aMirrn-— Manrine  River,  N.  J.,  ^5;  Wilmington  Harbor,  Del.,  857;  io»- 
^■bor  at  New  Castle,  Del.,  868;  Dnok  Creek,  Del.,  859;  SalnlJones  River,  Del., 
SN;  HiqrflUan  Creek,  Del.,  861 ;  Broadkiln  River,  Del.,  B62;  Broad  Creek,  Del., 
ftisitaiiiMltta  to  Lanrel,  863;  Indian  River.  Dei.,  864  ;  Snsqaelianna  River  above 
■■d  fedow  Hane  do  Qraoe,  Hd.,  864;  Chester 'River  at  Kent  Inland  Narrows,  Md., 
W:  Chaitor  Kiver  fkt>in  Spray's  Landing  to  Crnmpton,  Md.,  666;  Corsica  Creek, 
m,  8B7;  Choptaok  River,  Hd.,  868 ;  Wioomico  River,  Md.,  869 ;  Upper  Thorongli- 
tee,  bMween  Deil's  Island  and  the  mainland,  Md.,  870. 

APPENDIX  H. 

lIPOKr  OF  LIEUT.  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  Of  ENGINEERS. 

ImovrnfETTS.— P«t»P««"  1*''*'  "^  ohaonel  i 
Btihor.  Md..  S77 ;  reonoving  tanken  vessels  or 
migatioa,  STB. 


OOKTENTS. 
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..  „sllillstiOD 

_.     ._  _l  WaAliigton,  D.  C-,  681 ;  jBmec 
Va..  t»l. 

APPENDIX  J. 

EEPOBT  OF  ME.  8.  T.  ABEBT,  UNITED  STATES  AOENT. 

Impbotbuknts.— ChaciDel  at  Monnt  VernoD,  Ya.,  699 ;  Neabsoo  Creek,  Va.,  901 ;  Bre- 
ton Bay,  Leonardtown  Ud.,  901 ;  Nomial  Creek,  Va.,  903;  haibor  at  eDtrenoe  <rf 
Saint  Jerome's  Creek,  Md.,  904;  Bappabaanock  Biver,  To.,  906;  Totn«ky  Biver, 
Va.,  913  i  Urbona  Creek,  Va.,  914 ;  MatUponi  Hiver,  Va.,  91G ;  Pamnnl^  Btver, 
Va.,917;  York  Eiver,  Va.,  918;  Chiokahominy  River,  Va.,  920:  Btannton  Biver, 
Va.,  922  and  924;  Dan  Biver,  between  Madison,  N.  C,  and  Danville,  Va.,  93S; 
Boanoke  Eiver,  N.  C.  927;  French  Broad  Eiver,  N,  C,  929. 

EZAHINATIOK. — Aqnednct  Bridge  over  the  Fotomao  at  Oeorgetown,  D.  C.,  931. 

APPENDIX  K. 
EEPOET  OF  CAPT.  F.  A.  HINMAN,  C0BP8  OF  ENOINEEBS. 

Improyxusmts.— Harbor  at  ITorfoIk,  Va.,  Ml ;  Appro»oh  to  Norfolk  Harbor  and  the 
United  titaiet  (Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,  956;  Appomattox  Eiver,  V*.,  958;  Nottoway  Eiver,  Va.,  961;  Blaokwater 
Eiver,  Va.,  961;  Axoher's  Hope  Eiver,  Va.,9a2;  Nortli  Landing  Biver,  Va.  and  N. 
C,  962 1  Edenton  Bay.  N,  C^  9S3 ;  Cnrrituck  Sonnd,  Coaqjok  Bay,  and  Nortb  Biver 
Bar,  N.  C,  965;  Meherrin  Biver,  N.  C.  96j;  Pamlioo  and  Tar  rivers,  N.  C,  966  ; 
Tadkin  Biver,  N.C,  967;  Seappemong  Elver,  N.C.,  969;  removing  snnken  vessels 
or  craft  obetmoting  or  endangering  navigation,  970. 

APPENDIX  L. 

EEPOET  OF  CAPT.  WILLIAM  H.  BIXBY,  COBPS  OF  ENOINEEBS. 

IliO>Iu>VXMKMTS.—CoQteDtnea  Creek,  H.C.,  973;  Trent  Elver,  N.C.,OT6;  NeoseBivec, 
K.  C,  979;  inland  navigation  from  New  Berne  to  Beaufort  Harbor,  via  Clubfoot, 
Harlowe,  and  Newport  rivets,  N.  C,  983;  harbor  at  Beanfort,  N.  C,  986j  New 
Biver,  N.C.,  991;  Cape  Feat  Elver,  above  Wilmington,  N.C.,  995;  Cape  Fear  Biver, 
below  WUmingtAn,  N.  C,  1000 ;  Qreat  Pe  Dee  Hiver,  S,  C,  1017;  Waooemaw  Eivet, 
8.C.,  103^1  harbor  at  Qeorgetown,  S.  C,  1027;  Santee  Biver,  8.  C,  1030;  Watene 
Biver,  S,  C.,  10G3 ;  removing  sunken  vessels  obstraotlng  or  endangering  naviga- 
tion, 1060. 

APPENDIX  M. 


Hiver,  o.\/.,  iuov;  Einuw  nirer,  o. v.,  iw»,  oiuKieuairouie  aiidi,  a.  \i.,  luovj  oi 

vannah  Harbor  and  Biver,  Oa.,  lOtMt;  Savannah  Biver,  Oa.,  1098:  Savannah  B1t« 
above  Angosta,  Oa.,  1100;  Smnt  Aagnstlne  Creek  (Thnnderbolt  Rtvra),  Ga.,  1102; 
BomerlyHarsh,  Oa.,  IIOS;  Altamaha  Biver,  Oa.,  1105;  Bmnawlok  Harbor,  O*., 
1113;  entranoe  to  Comberumd  Bound,  Oa.  and  Fla.,  1118;  Inside  passage  between 
Femandina  and  Saint  John's  River,  FU.,  11S4. 


itizecy  Google 


APPENDIX  I.'. 

BEPOBT  OF  UEUT.  WILLIAM  M.  BLACK,  C0BP8  OF  ENQINEEBS. 

iKnOTKimm. — 8»Liit  John's  Biver,  Flo.,  1125;  Upper  Saint  John's  Biver,  Fla.,  1133^ 
TolndkBftt,  Ftft.,  1135;  Tampa  Baj,  Fla.,  1137;  Apalaohlcola  Bay,  1140;  gQwanee 
SifM.  F1&.,  1143;  KeT  West  Harbor,  Fla.,  1144;  Pease  Creek,  Fla.,  1148;  harbor 
at  Cedar  Keys,  Fl».,  1148;  Manatee  Biver,  Flo.,  1150;  Caloosahatohie  Biver,  Flk., 
1U2;  ApaUchioolA  Hiver,  Fla.,  1153;  Witblacooohee  Biver,  Fla.,  1155;  temoTing 
■nnVnn  Trnnrin  or  oraft  obatmctiiig  or  endangering  navigation,  1157. 

APPENDIX  O. 

EEPOKT  OP  CAFT.  E.  L.  HOXIE,  COEPS  OF  ENG1NBEB8. 

btKOVZHKNTB. — Oomnlgee  Kiver,  Qa.,  1159;  Oconee  Biver,  Ga.,  1161;  Flint  BlTer, 
G*.,  1162;  OoatentKila  and  Coosawattee  rivera,  6a.,  1165;  Cooaa  Biver,  Ok.  and 
Alk.,  lieS;  CtMttshoocbee  River,  Ga.  and  Ala.,  1166;  Alabama  Biver,  Ala.,  1171; 
TallapaoaBKTer,Aia.,1172;CahabaBiver,Aia.,  1173  ;  Coneooh— Escambia  Biver,  ■ 
FU.  and  Aift.,  1175;  Cboctawhatobee  Eivei,  Fla.  and  Ala.,  1176;  BayoQliaOnuute, 
FU.,  IITH;  harbor  at  Pensacola,  Fla.,  1179. 

APPENDIX  P. 

REPORT  OF  MAJ.  A.  N.  DAMBELL,  COEPS  OF  ENGINEERS. 

iMrsoTKnirrB.— Mobile  Harbor,  Ala.,  1183;  Warrior  and  Tombigbee  rivers,  Ala. 
aad  Wn.,  1193 ;  Tombigbee  Biver,  1196 ;  Black  Warrior  Biver,  &om  Tosoaloosa  to 
Daniol'B  Creek.  Ala.,  I&9;  Old  Town  Cieek,  Miss.,  1200;  Noxuboe  River,  HUa., 
1901;  PaaoatToalaBiver,  Miss.,  1203;  harbor  at  Bitnii Bay,  Mias.,  1305;  Horn  Island 
¥^  MiM.,  1206:  Pearl  Biver,  Hiss.,  beloiv  Jackson,  1207 ;  Pearl  Biver,  Miss.,  from 
Jackaon  to  Cartilage,  1212;  Peart  Biver,  Miss,,  between  Edinbur^  andCarUiage, 
1S14. 

Sxamx&TiOHB  aMD  bubvktb. — Pascagonla  Biver,  Miss.,  from  the  mills  at  How  Point 
down  to  the  anchorage  in  the  bay,  with  a  view  to  eeooring  a  nniform  depth  of  IS 
featof  wat«r,  1215;  Wacissa Biver,  Fla.,  1230. 

APPENDIX  Q. 

REPORT  OF  MAJ.  W.  H.  HEUEE,  C0BF3  OF  ENGINEERS. 

brarscnoif.— Improvement  at  the  South  Paas  of  tbe  Miasissip^  Rlrer,  W3i. 

APPENDIX  E. 

REPORT  OF  MAJ.  W.  H.  HEDEE,  COEPS  OF  ENGINEERS. 

boorxMKirn.— Amit*!  Biver,  La.,  1239;  Tai^pahoa  Eiver,  La.,  1241;  Tohefimete 
Kirer,  I^,  1248;  Ticklaw  River,  La.,  1244;  fiayon  Teohe,  La.,  1245:  oouneotlng 
Bayon  Teohe  with  Grand  Lake  at  Charenton,  La.,  1359;  Bayou  Blaok,  La.,  1961 ; 
Bayoa  Conrtahlean,  L*.,  1283;  Bayon  Terrebonne,  La.,  1364;  Bayou  La  FonrtiM, 
1a.,  1S66;  Calcosiea  Elver,  Jm.,  137S;  Calcasieu  Pass.,  La.,  1377:  Sabine  Paaa, 
Tex.,  1878;  &bine  River,  La.  and  Tei.,  1287 ;  Neohea  Biver,  TeiylSSS ;  removing 
^mbm  veasels  or  orafl  obstniotlng  or  endangering  navigation,  1390. 

.    APPENDIX  8. 


larwvwiawn. ^Entrwiee  to  Galveston  Harbor,  Tex.,  1291:  ship-ehaunel  in  Galroa- 

IN  Bar  Tnx.  1JS3;  Tiinity  Biver,  Tex.,  1323;  Bnfolo  Bayoa,  Tex.,  ISSTi;  ohan- 
Hi  om'tba  bar  st  the  month  of  Brazoa  Biver,  Tex.,  1327 ;  Pass  Cavado  Inlet  to 
K^^of^m  Bar    Tex.,  1338;  Aransas  Pass  and  Bay  up  to  Eockport  and  Corpoa 

/SlSttL^    i&30i  harbor  at  Brazos  Santiago,  Tex.,  1334;  protsotlon  of  rivet- 


APPENDIX  T. 
REPOBT  OP  CAPT.  ^EBIC  BEBOLAND,  COBPS  OF  ENOINESS. 

UlPBOVXMEMTS.— Bed  lUver,  La.  And  Arb.,  1337 ;  Burveyof  Bajon  Pierre,  La.,  1343 ; 
Cypreaa  Bayoa,  Tex.  aud  Lft.,  1347;  Cane  Biver,  La.,  1349;  Loggj  BayoD,  Lake 
Katonean  sod  the  Doroheat,  La.,  1:150;  Otiacbita  and  Black  risers,  Ark.  and  La., 
1361 :  Bayou  Bartholomew,  La.  and  Ark..  135:1 ;  Bayou  Bceaf,  La.,  1354 ;  Tensas  Gi  fer 
and  Bayon  Macon,  La.,  1355 ;  Bayou  B'Arboone,  La.,  13.^6 ;  Yazoo  River,  Mihs., 
1357;  BiK  Sunflower  Biver,  Miaa..  1359;  Tchula  Lake,  Mias.,  1360;  Tallahatcbee 
RiTer,  lllea.,  1361;  Yallabiuha  Biver,  Mins.,  1363;  Steele's  Bayou,  Misa.,  1363 ;  Big 
Black  Biver,  Miae.,  1365 ;  Big  Hatches  River,  Teno.,  1366;  Sontb  Forked  Deer  River, 
TBnD.,1367;  water-gangea  od  the  Miaslaslppi  Biver  and  its  prinoipal  tributariea, 
1366. 

APPENDIX  U. 

BEPOET  OF  CAPT.  H.  S.  TABEB,  COBPS  OF  ENGINEEB8. 

Ihfbotxmxmtb.— Bern o via g  obatmotiouB  in  Arkansas  Biver,  Aik.,  1371 ;  Arkaaaaa 
Elver  at  Pine  Blafl',  Ark.,  1375 ;  Block  Biver,  Ark.  aud  Mo.,  1377 ;  White  Biver, 
Ark.,  l:t7tj;  White  Biver  above  Bnffalo  Shoaln,  Ark.,  1381;  Saint  Francis  Biver, 
1382;  Saline  Biver,  Ark.,  1387 ;  L'AnguiUe  Bivpr,  Ark.,  13H8. 

SUKyBTS. — Barvey  of  Arkanaas  Biver,  Ark.,  from  Little  Bock  te  its  mouth,  1369 ; 


APPENDIX  V. 
BEPOBT  OF  HAJ.  A.  M.  MILLER,  COBPS  OF  EN0INEEB8. 

mags  and  wrecks  froni 
tana,  and  Mo.,  139j ;  Ga 

APPENDIX  W. 

BEPOBT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 

IltPROVUIKMT.— Tellowstone  Biver,  Mont,  aud  Di>k.,  1399, 

APPENDIX  X. 

RBPOET  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OP  ENGINEEES. 

IiiniovBMENTS. — upper  Miasiaeippi  Biver,  operations  of  snaii-boata  and  dredge-boata, 

1403;  Mississippi  Biver  from  SolDtPaol  to  Des  Moines  Rapidn,  141 J  ;  Miasiaaippi 
Biver  from  Des  Moinea  Rapids  to  month  of  the  Illinois  Rivi^r,  I42S ;  Imrbor  of  reiT- 
Dge  Id  Lake  Pepiu.  at  Stookholm,  Wis.,  1433 ;  harbor  of  refuge  in  Lakc^  Pepin,  at 
Lake  City,  Minn.,  1434 ;  removal  of  bar  io  Mississippi  Biver  opposite  Dabuqne, 
Iowa,  14'i4  ;  ice-harbor  at  Dubuque,  Iowa,  14*26;  Bock  Island  Rupida,  Miaaiadppi 
Rirer,  1427 ;  Dea  Moines  Kapida,  Mississippi  River,  1465 ;  oporatiUR  and  cai«  of 
Des  Moines  Bspida  Canal,  1466 ;  dry-dock  at  Des  Moines  Bapida  Canal,  147T. 

APPENDIX  Y. 

REPORT  OP  MAJ.  CHARLES  J.  ALLEN,  COBPS  OF  ENQINEEBS. 

bfPSOTBMBNTe. — Preservation  of  Falls  of  Saint  Anthony,  Minn.,  1479;  Mississippi 
lUverabove  the  Polla  of  Sabt  Anthony,  Minu.,1483;  conatructiouof  look  and  dam 
on  HiBslsaippi  River  at  Meeker's  Island,  Minn.,  14B5  ;  Chippewa  Biver,  Wis.,  1466; 
Ckippewa  Biver  at  Yellow  Banks,  Wis.,  148S;  Saint  Croii  River  below  Taylor'a 
Fkl]a,HlDn.  and  Wis.,  1490;  MinnesotaRiver,  Minn.,  1494;  Bed  River  of  the  North, 
Uinn.  and  Dak.,  1496;  lock  and  dam  at  Goose  Bapida  on  Bed  River  of  the  North, 
Uinn.  and  Dak.,  1600 ;  reservoirs  npon  the  headivaters  of  the  Miwissippi  River, 
ISOlianrveys  for  reservoirsat the  sources  of  the  Mississippi,  Saint  Croii,  Chfppwwo, 
and  WlsoonsiD  rivers,  1607. 


APPENDIX  Z. 
KXFOBT  OF  UEDT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 


_    — TenneOTM Blver,  1509;  CombeTluid  Rirer,  1616;  HUwuMeRlTeE, 

EU;  Tranoh  Broad  Hirer,  Tenn.,  16S0 ;  Clinoh  Elver,  Tenu.,  1631 ;  Dock  Bira, 
T«n.,ira3;  Cmwt  Fork  Hirer,  Tenn.,  16S3;  Little  TenneMee  Elver,  Tenn.,  IGM; 
SmtkFmk  CamberlMid  Sirer,  Ky.,  1525. 

APPENDIX  A  A. 


iMTMrnicKHTH. — Ohio  Biver,  1GS8;  OpefatliiE  Hid  cue  of  Dkvie  Idand  Dun,  OUo 
Utw,  1540 ;  Mononinliel*  Biver,  W.  T&.  knd  Penn.,  1542 ;  Operating  and  earn  of 
hoA  wd  Dun  No.  9,  Honoaf^ela  Hirer,  1643 ;  Allegfaeny  Rfver,  Pa.,  1644  i  D>m 
tt  HHT'a  Ial«nd,  Allegheny  River,  1646 ;  toe-harbor  at  month  of  Haakingnm  mTor, 
ObMj  lfi4S ;  Mnakiiignm  BIvot,  Ohio,  1M7 ;  operating  and  oare  of  looki  and  dam* 
oa  tha  HnaUngniD  Bivar,  Ohio,  1648;  harbor  of  refnge  near  Cincinnati,  OUo, 
1540;  hailMH'  ofieftiKe  at  moath  of  Oieat  Kanawha  River,  W.  Va.,  1560. 

IXjUflKAnOK  AKS  SUKTKT.— Uukingmn  River,  Ohio,  1661. 
APPENDIX  B  B. 
BEPORT  OF  HAJ.  AMOS  BTICKSFY,  CORPS  OF  ENOmEEBS. 

biFsoTMXXSTv.— -Falla  of  the  Ohio  Biver  at  Loaiaville,  Ey.,  WW;  Indiana  Chnto, 
Palk  of  the  Ohio  Hlver,  1572 :  LoniaviUo  and  Portlaad  Canal,  1574 ;  Wabash  River, 
IdI  and  IlL,  158S ;  White  River,  Ind. ,  1560. 

APPENDIX   OC. 
REPOBT  OF  LIEDT.  COL.  WILLIAM  P.  CBAIOHILL,  CORPS  OF  ENOINBEBS. 

IxnomK<TS.-QTeat  Kanawha  River,  W.  Vo.,  1689 1  Elk  River,  W.  Va.,  1696; 
Kew  River,  from  the  month  of  Wilaon,  in  Orayaon  Coonty,  Ta.,  to  the  month  ot 
Oreaibrier  Biver,  W.  Ta.,  1599, 

APPENDIX  D  D. 
BEPOBT  OF  CAPT.  JAME8  C.  POST,  C0BP8  OP  BNGINBERS. 

bovovxvKrra. — Eentncky  Biver,  By.,  1603 ;  operating  and  keeping  in  repair  locks 
^  dam*  on  the  Kentaoky  Bivei,  Ky.,  ItilO;  Tradewater  Biver,  Ky.,  1617;  Big 
^ndj  River,  W.  Va.  and  Ky.,  1618;  Onyandotte  Biver,  W.  Va.,  1622;  Little  Ea- 
Mwba  River,  W.  Ta.,  IC23;  Bnokhannon  Biver,  W.  Va.,  IBsli. 

APPENDIX  E  E. 
REPOBT  OF  UAJ.  CHABLES  J.  ALLEN,  CORPS  OF  EHOIHEERS. 

iMtmiw^Mmim. Harbor  at  Dnlnth,  Hinn.,  16S7 ;  dredging  Superior  Bay,  Wia.,  1632 ; 

tefetr  at  Grand  Uanis,  Hinn.,  1037. 
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APPENDIX  F  F. 
REPOET  OF  CAPT.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OP  EN0INEEB8. 

UtPBOVKMBNTS.— Outoiiftzon  Harbor,  Micb.,  1641 ;  Eagle  Harbor,  Mich.,  1643;  Mar- 
gnette.  Harbor,  Hich.,  1645  ;  harbor  of  refnge  at  Orand  Harais,  Hich.,  1646 ;  Han- 
fstlqoe  Har1>or,  Mich.,  1649;  barbor  at  month  of  Cedar  River,  Mich.,  1650;  Meno- 
monee  Harbor,  Hich.  and  Wia.,  1652;  Oconto  Harbor,  Wia.,  1653;  Pensaakee  Har- 
bor, Wis.,  1656 ;  Oreen  Bay  Harbor,  Wia.,  1668 ;  harbor  of  refose  at  eatranoe  of 
BtorgeooBay  Canal,  Wis.,  1660;  Ahoepoe  Harbor,  Wis.,  1662;  Kewaunee  Harbor, 
WIb,,  1663;  Two  Rivers  Harbor,  Wia.,  166ri;  Manitowoo  Harbor,  Wig.,  1667;  She- 
boygan Harbor,  Wis.,  1670;  Port  Wasbiagtoa  Harbor,  Wis.,  1672. 

SuBTBT.— Ashland  Harbor,  in  Aahland  Bay,  Lahe  Superior,  1G74. 

APPENDIX  GG. 
REPORT  OF  CAPT.  W,  L.  MARSHALL,  CORPS  OP  ENOIHEEES. 

IifPROTZMSMTS.— Harbor  of  refbge,  Uilwaukee  Bay,  Wis.,  1679 ;  Milwaak«e  Harbor, 
Wis.,  1680:  Racine  Harbor,  Wis.,  1682;  Kenosha  Harbor,  Wis.,  1684;  Wankegan 
Harbor,  III.,  1666;  Fox  and  WiscoDain  rivers,  Wis.,  I6S6. 

APPENDIX  HH. 

REPORT  OF  MAJ.  W.  H.  H.  BENTAURD.  CORPS  OF  EKOIIfEERS. 

Improtkmbnts.— Chicago  Harbor,  lU.,  1701;  Calnmet  Harbor,  HI,  1704;  Hlinois 

River,  1705;  Calnmet  Eiver,  1707. 
Sdbtits.— For  Hennepin  Canal,  1706. 

APPENDIX  II. 

REPOET  OP  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Impsovemsnts.— Charlevoix  Harbor,  Mich.,  lT5u;  Frankfort  Harbor,  Hiah.,  1757; 
harbor  of  refbge  at  Portage  Lake,  Mich.,  1756;  Manintee  Harbor,  Mich.,  1759; 
Lndington  Harbor,  Mich.,  1761;  Pentwater  Harbor,  Mich.,  1762;  White  Eiver 
Harbor,  Mich.,  1762;  MDske)(on  Harbor,  Mich  ,  1764 ;  Graod  Haven  Harbor,  Mich., 
1766;  Orand  River,  Mich,,  1767;  Black  Lake  Harbor,  Micb.,  1T6S;  Sangatnck Har- 
bor, Mich.,  1769;  Soath  Haven  Harbor,  Mioh..  1770;  Saint  Joseph  Harbor,  Mioh., 
1771;  Michigan  City  Harbor,  Ind.,  1774. 

APPENDIX  J  J. 
EBPORT  OF  LIEUT.  COL.  0.  : 

Ihpbovbhknts.— Hay  Lake  Cbannel,  Saint  Mary'a  River,  Mich.,  1777;  Saint  Uary'a 
Falls  Canal  and  River,  Mich.,  178a;  operating  and  care  of  Saint  Mary'a  Falls  Canal, 
Mich., 1809;  dry-dock  at  Saint  Mary's  Falls  Canal,  Mich.,  1823;  harbor  at  Cheboy- 
gan, MiAh.,  1824 ;  harbor  at  Thunder  Bay,  Micb.,  1H25;  harbor  at  Aa  Sable.  Micb., 
1^5;  Saginaw  River,  Mich.,  1626;  harbor  of  refnge.  Sand  Beach,  Lake  Hnron, 
HJob.,  lS9;  steam  lannch  or  tug  for  harbor  of  remge,  Lake  Huron,  Mich.,  1836 ; 
ioe-harbor  of  reftigeat  Belle  River,  Mich.,  IB37;  general  repairs  and  renewals  at 
Saint  Clair  Flats  Sbip  Canal,  Mioh.,  1837 ;  operating  and  oara  of  Saint  Clair  Plata 
Canal,  Hich.,  1838;  Clinton  River,  Mich  ,  1843;  Detroit  Eiver,  Mioh.,  1S43. 
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APPEyDTX  K  K. 
KEPOKT  OF  MAJ.  L.  COOPEB  OVEEMAJJ.  C0BP8  OP  BKOINEBES. 


«iHi<K_Kiiis. — ^Monroe  Harbor,  MIoh.,  1847;  Toledo  Hftrbor,  Olifo,  1849;  Port 
C^Bton  Harbor,  Obio,  ISM ;  Saodasky  Cir;  Harbor,  Obio,  1855 ;  SaDdaeky  Biver, 
-OUo,  1867;  Hnron  Harbor,  Ohio.  1853;  Yermil lion  Harbor,  Ohio,  1859;  month  of 
KMik  KvAT,  Obio,  18t>l ;  Bocky  Biver,  Ohio,  1862 ;  <  lerelsnd  Harbor,  Ohio,  1B63 : 
Tidtport  Harbor,  Obio.  1B68;  A«btabala  Harbor,  Ohio,  1871;  Couneaat  Harbor, 
OUo,  1873;  Donkirk  Harbor,  N.  Y.,  1B74  ;  removing  aaoken  vesseUor  craft  ob- 
■toncting  or  endanseriiig  Davigation,  1876. 

APPENDIX  L  L. 
BEPOBT  OF  CAPT.  EDWAED  MAGHIBE,  COEPS  OF  ENOraEEBS. 

iKnoTKimrTS.— Erie  Harbor  Pa. ,  1879 ;  Bnflfalo  Harbor,  N.  T. ,  lf«l ;  Niagara  Biver, 
H.T^  1884:  WUbod  Harbor,  N.  T.,  1885;  OlcoU  Harbor,  N.  Y.,  1885;  Oak  Orchard 
Harbor,  N.  T.,  1B86;  Charlotte  Harbor,  N.  T.,  1887;  Pnl to errille  Harbor,  N.  T., 
1869 ;  Grrat  Sodns  Harbor,  N.  Y.,  1890 ;  Little  Sodne  Harbor,  N.  Y.,  1891 ;  Oswego 
HHbor,  N.  Y.,  1892;  SaokeU's  Harbor,  N.  Y.,  1894. 

APPENDIX  M  M. 

BEPOBT  OP  MAJ.  M.  B.  ADAMS,  COBPS  OF  ENGmEEBS. 


«.— Ogdensbo^  Harbor,  N.  T.,  1895;  Graai  Biver  at  Moaaena,  N.  Y., 
leoe :  Breakwater  at  £0080*8  Point,  Lake  Champlain,  N.T.,  1899;  Swanton  Ear- 
fcor,Vt,1901;  Platt«bni»Harbor,».Y.,190ai  Bnrlington Harbor,  Vt,  1903;  Otter 
Creek,  Tt.,  1905;  Tieon^rogaRiver,  N.Y.,1905. 


APPENDIX  BTN. 


tKnomUEHTS.— Oakland  Harbor,  Cal.,  1907;  Wilmington  Harl>or,  Cal.,  1911 ;  Bed- 
vood  Harbcv,  Cal.,  1914;  removal  of  eonken  veseeln  or  craft  obsUnctiog  or  endan- 
(Hing  naTtgation,  1915. 

APPENDIX  O  O. 

BEPOHT  OF  COL.  C.  SEAFOBTH  STEWABT,  C0BP8  OP  ENGIKEBES. 

-Harbor  at  Sao  Diego,  Cal.,  1917. 

APPENDIX  P  P. 
BEPOBT  OF  CAPT.  A.  H.  PAYSON,  COEPS  OP  ENGIHEEE8. 


Mm  aoQ  nuriuuu  aiuuf^un,  i^ui,.  imii ;  moKeinmne  luver,  l 
sad  Feather  rivorH,  CaL,  1926;  Colorado  Rtver,  Nov.,  Cal., 

APPENDIX  Q  Q. 
BEPOBT  OF  MAJ.  W.  A.  JONES,  COEPS  OF  ENGINEEB8. 


^.^_  IS. — Colnmbia  and  Wil]amett«  riverg  below  Portland,  Oreg.,  1938; 
UBp«r  Willamette  Biver,  Greg.,  1940;  Colombia  Elver  at  Caacadea,  Oreg.,  1942; 
VfptK  Colambia  and  Snakenverfl,OreK.  and  Wash.,  1949;  Cowlitz  Eiver,  Waah. 
HU;  Lower  CIe«rwater  Biver,  Idaho,  1952. 
KbHOaTIom  Ain>  Survbts. — Colombia  BiverabovemonthofSDake  Biver,  Wath., 
ma-  Colninbi*  and  Snake  riven,  1970. 
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APPENDIX  EE. 

BEPOBT  OF  CAPT.  CHAELBS  T.  POWELL,  COBPS  OP  ESOINBESS. 

iKFBOVDfBNTB. — Hontbof  the  Colombia  BItw,  Otag.  uidWaih.,  1979;  eatnuoe  to 
Coo«  Bay,  Oreg.,  19S9;  eutxauoe  to  Titqaiiift  Bay,  Ores.,  1996;  montbor  Coqaille 
Biver,  Oreg. ,  SMI3 J  Umpqna  Biver,  One. ,  3006 ;  SkMlt,  StellMjaunUli,  NooUaok, 
SDohomifth,  Md  BDoquklmie  riven,  Waah.,  900^;  Clieii«Iia  BiT«r,  Wash,,  S0D9; 
ganging  waters  of  the  Colombia  Biver  and  prioeipal  tribntariee,  2010. 

APPENDIX  S8. 

BEPORT  OF  MAJ.  O.  J.  LTDBCKEB,  CORPS  OF  ENQINEEBS. 

luPROVKHBKTS. — Waahiagton  Aquedoot,  3013 ;  iaoreaaing  the  water  aapplr  of  the 
cin  of  Wasbington,  2(M3 ;  ereotion  of  fisb-waya  at  Che  Qreat  F^lls  of  the  PotomMi 
BiTcr,  2061. 

APPENDIX  TT. 

REPOET  OF  COL.  JOHN  M.  WILSON,  U.  S.  A. 

Inp&oVEHSNT  and  care  of  poblic  boildlogB  and  gronnda  In  the  Dlatriet  of  Colom- 
bia. 3075. 

APPENDIX  TJ  IT. 

BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES. 

Bridge  acroue  the MisBissippiRiTsr  at  Keithabnrg,  in  tbe  Stateof  Dlinoie,  3111;  stone- 
aroh  bridge  aorom  the  WeBt  Channel  of  the  Mlsaiasippi  River  at  Hinoeapolis,  Minn., 
3111 ;  proposed  bridge  acrom  the  Ohio  River  at  or  near  Cairo,  lU.,  3116:  bridge  or 
tbeSelma  Bridge  Company  across  the  Alabama  River  at  Selmo,  Ala.,  S136;  ohangea 
in  the  original  plan  of  the  bridge  across  the  Ohio  River  at  Hendenoo  Ky.,  3L^. 

APPENDIX  V  T. 

SUPPLEMENTAL  REPORT  |0F  THE  MISSISSIPPI  RIVER  COMMISSION,  3143. 

Q.  A.  GiLLMORB,  Col.  of  En^neera,  Bvt.  H^.  Gen.,  U.  8.  A.,  Prttident. 

C.  B.  CoMSTOCK,  Lieat.  Col.  of  Engineers,  Bvt.  Bng.  Geo.,  U.  S.  A., 

CHAIU.B8  R.  SuTBR,  Majorof  Engineers,  U.  S.  A., 

Mr.  Hbnhy  Mitcbell,  Coast  and  Oeodetio  Sorvey, 

Mr.  B.  M.  HarroL),  Civil  Engineer, 

Mr.  S.  W.  Ferooson,  Civil  Eiigineer, 

Mr.  BoBBRT  S.  Tatlor, 

Comai»*iwtTa. 

APPENDIX  W  W. 

SUPPLEMENTARY  REPORT  OF  THE  MI880UBI  RIVER  COMMISSION,  3167. 

Charles  R.  Sdter,  Major  of  Engineete,  U.  S.  A.,  PreMwt. 
Albx.  Mackenzie,  M^Jor  of  EngfneerB, 
O.  H.  Ernst,  M^or  of  Engineers, 
Mr,  O.C.  Broadhead, 
Mr.  William  J.  Broatch, 

Comminioneri. 
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APPENDIXES 

TO  THX 

REPORT  OF  THE  CHIEF  OF  ENGINEERS, 

TJNITED    STATES    ABHT, 
( OOHTIHUED. ) 
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APPENDIX    F. 


MPEOVEMENT  OK  OBLAWABE  AND  SCHUYLKILL  BIVEES,  AND  OF  R1VEK8 
IN  NEW  JERSEY — UABBOB  IMPBOVEMEMTS  IN  DJ£LAWARE  BIVES  AND 
BAY— CONSTRUCTION  OF  PIER  AT  LEWE8-DELAWAKE  "BHEAKWATEE. 


USVOBT  OF  LIEVTKlfANTCOLONEL  BEXRT  M.  ROBEBT,  CORPS  OF  EN- 
GISEBBS,  OFFICER  IN  CHJROi:.  FOR  THE  FISCAL  TEAR  ENDIKG  JUSB 
30,  1886.   WITH  OTHER  DOCUMENTS  RtLATlNG  TO  THE  WORKS. 

IHPBOTEMENTS. 

I,  I>i:\»wKTe   River    froni   TrentOD,   New  I  10.  Baucocas  Biver-  New  Jerwy. 
Jetsey,  to  its  moDth.  '  11.  Woodbury  Croek,  New  Jersej. 

i.  Delaware  River  at  Schooner  Ledge.        I  Vi.  Mantua  Creek,  New  Jersey. 

3.  Delaware   River   near   Chert;   lalBDd  '  13.  Baecoon  Biver,  New  Jersey. 

Flats.  I  14.  Salem  Biver,  New  Jersey. 

4.  Praakford  Creek,  PemiBylvanla.  j  15.  Cobansey  Creek,  New  Jersey. 

6.  SchDytkill  River,  PennaylvaDla.  I  lli.  Bemoral   of  wrecks  from   Delaware 

5.  Ice-Harbor  at  Harcns  Hook,  PeDneyl-  I  Bay  and  Biver. 

vania.  17.  Benioviug    siiDkeD   veswis   or   eroft 

7.  Ice-Harbor   at   the  head  of  Delaware  obslrnctiDR  or  eodaogeriDg  Dftvi- 

Bay,  Delaware.  ,'  tjatJoD. 

8.  CoDitructioD  of  iron  pier  in  Delaware  [  18.  tloited   States   comtniesioD   advisory 

Bay,  near  Lewes,  Del.  i  to   the   board   of  barber   oonimia- 

9.  Delaware   Breakwater    Harbor,  DeU-  |  siooers   of  Philadelphia,   Peonayl- 


TJnitbd  States  Enoineeb  Office, 

Philadelpkia,  Pa.,  July  29,  1886. 
8ib:  I  b»ve  the  hoDor  to  traoBinit  herewith  aunnal  reports  for  the 
fiscal  year  ending  Jane  30,  1886,  of  the  river  and  harbor  works  under 
■if  charge. 

Yer;  respectfall;,  yonr  obedient  servijtit, 

'Henby  M.  Bobbbt, 
,     Li^ut.  Cot.  of  Sngineora. 
Tbe  Chikp  op  BnQinBBBB,  U.  9.  A. 


Tfae  river  and  harbor  act  of  July  5, 1884,  contained  an  appropriation 
of  9200,000  for  improving  Delaware  Biver  from  Trenton,  N.  J.,  bo  ita 
moatb,  "provided  that  not  exceeding  tlO,000  of  said  sam  sfaall  be  ex- 
pended above  Bridesbnrg." 

51 E  BDi 
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A  project  was  submitted  Jaauary  23, 1885,  by  a  Board  of  Eninneers 
for  "the  permaueiit  improvement  of  Delaware  Biver  and  Bay,"  which 
was  pnblished  in  the  Report  of  the  Chief  of  Engineers  for  1885,  page 
822.  The  expenditure  of  the  appropriation  of  July  5, 1884,  has  been  iu 
accordance  with  approved  projects  and  the  recommendations  of  this 
Board.  ' 

During  the  past  fiscal  year  the  following  operations  hare  been  in 
progrettfi : 

(1)  Survey  of  the  Delaware  River  above  Bridesburg. 

{2)  BxaminatioDs  at  points  between  the  upper  end  of  Petty's  Island 
and  Delaware  Bay,  where  there  is  now  a  less  depth  than  26  feet  at  mean 
low  water  and"  a  less  width  of  chHnnel  than  600  feet,  to  determine  the 
character  of  the  bottom  and  substratum  of  the  river  both  in  channels 
to  be  improved  and  over  areas  to  be  occupied  by  proposed  dikes;  tidal 
observations  at  tbe  same  points,  to  determine  the  duration,  direction, 
and  velocity  of  tbe  flood  and  ebb  tides  ;  and  tbe  running  of  a  line  of 
levels  between  Trenton,  N.  J.,  and  (Jajie  Henlopen,  Delaware. 

(3)  Construction  of  a  gravel  dike  between  Long  Bar  and  Emily  Island 
in  the  river  above  Bordentown. 

(4)  Construction  of  a  brush  and  stone  dike  near  Five-Mile  Bar,  be- 
tween Fisher's  Point  and  upper  end  of  Petty's  Island. 

(5)  Constrnction  ot  a  brush  and  stone  dike  near  Mifflin  Bar,  between 
Hog  and  Maiden  islands. 

(V)  Dredging  a  channel  throuzh  Five-Mile  Bar  above  Petty's  Island. 

(7)  Dredging  in  Main  Ship-Channel  west  of  Petty's  Island. 

(8)  Dredging  in  Main  Ship-Cbannel  at  Uiffliu  Bar. 

The  other  matters  relating  to  tbe  impro%'einent  of  the  Delaware  River 
will  be  considered  nuder  the  following  beads: 

(9)  Smith's  Island  Bar. 

(10)  Injuuction  restraining  contractors  from  building  Fisher's  Point 
Dike. 

1.  SUEVBY  OP  THE  DBLAWAEB   EIVEE  ABOVE  BBIDBSBUEG. 

'  The  survey  of  the  Delaware  Biver  above  Bridesburg  consisted  in  a 
detailed  survey,  which  was  carried  to  a  point  about  4  miles  below 
Trenton,  or  for  a  distance  of  about  24  miles  above  Bridesburg.  The 
exhaustion  of  available  funds  prevented  tbe  completion  of  the  survey. 


The  examinations  and  tidal  observations  at  special  points  requiring 
improvement  between  Philadelphia  ani.V  tbe  Bay  consisted  in  borings 
and  probings,  to  determine  the  chanicter  of  tbe  bottom  of  tbe  river 
both  in  the  channels  to  be  improved  and  over  the  sites  of  proposed 
dikes ;  and  in  tidal  observations,  to  determine  the  duration,  direction, 
and  velocity  of  tidal  currents.  The  determination  of  tbe  chara^iter  of 
the  river  bed  and  substratum  was  made  by  borings  earned  to  a  depth  of 
from  30  to  40  feet  below  mean  low  water  in  the  cbannels  to  be  improved, 
and  to  varying  depths  over  the  areas  to  be  occupied  by  the  proposed 
dikes.  Samples  of  tbe  material  passed  through  by  the  boriug-rod  were 
obtained,  aud  are  preserved  for  future  refereric*. 

Observations  to  determine  the  height  and  duration  of  the  tides  were 
made  by  self-registeriug  tide-gauges  placed  in  tbe  vicinity  of  required 
improvements.    The  direction  of  tidal  currents  was  obtained  by  im- 


APPENDIX    P — ^BEPOBT  OP  LIEUT. -COL.   EOBEET.  803 

oeised  floata.  Meters  oonuected  with  recording  ohronograt>h8  wen 
naed  to  determine  tbe  velocity  of  the  oarreuta  at  the  varioua  atajcea  of 
the  tides. 

The  localities  at  which  thetie  examinations  aud  tidal  obsprvations 
were  made  are  the  following:  Fisher's  Point  or  Five  Mile  Bar,  MifBin 
Bar,  Marcus  Hook,  Holly  Oak,  Salem  Gove,  Dnu  Baker  Shoals,  and 
Dutch  Creek  Flats.  The  fnnds  available  for  this  work  were  not  suf- 
ficient to  carry  it  to  the  degree  of  vompletioa  desired,  and  the  work 
should  be  coatinued  under  future  appropriatioos.  The  results  already 
obtained  will  be  a  valuable  aid  in  locating  such  works  of  improvement 
aa  it  may  be  possible  to  undertake  in  the  near  future. 

3.  DIKE  BETWEEN  LONG  BA.B  AND  EMILY  ISLANDS. 

In  the  np)>er  river,  at  a  point  about  2  miles  below  Trenton,  a  gravel 
dike  was  built  across  the  iulet  between  Long  Bar  and  Emily  Islands, 
to  replace  the  timber  aud  stone  dike  bnilt  some  years  ago  and  sub- 
sequently destroyed  by  freshets.  (Emily  iHhiud  is  now  pmcticully  a 
part  of  the  mainland:)  The  dike  built  during  the  past  fiscal  .vear  was 
constructed  of  coarse  material  dredged  from  the  vicinity  of  Periwig 
Shoal  aud  transported  to  the  site  of  the  work  on  flat  scows.  Tbe  dike 
vas  about  3(M>  feet  long,  75feetwideat  base,  audSO  feet  wide  at  top,  and 
was  raised  to  a  height  of  about  1  foot  above  onliuary  high  water.  The 
work  was  done  during  the  months  of  August  and  September,  under  an 
agreement  with  Frank  G.  Somers,  at  the  rate  of  5di  cents  per  cubic 
yard  for  material  placed  in  the  work.  Tbe  cost  of  the  dike  was  92,062.09. 
During  the  spring  freshets  the  height  of  the  dike  was  somewhat  re- 
duced by  tbe  flow  of  water  over  its  crest.  The  principal  value  of  the 
work  is  that  it  affords  a  means  of  crossing  for  teams  between  the  islands 
under  cultivatiou  aud  the  adjacent  mniuland,  aud  it  wns  undertaken 
because  in  the  couatrnctiou  of  the  previously  built  dike  a  channel  had 
been  dredged  fh>m  tbe  river  into  tbe  iulet  between  the  islands,  which 
deitroyed  a  then-existing  road  across  the  inlet. 

4.   DIKE  BETWEEN  PISHBB'S   POINT  AND  PETTT'S  ISLAND. 

Under  a  contract  with  John  A.  Buuker,  dated  August  7, 1880,  a  brash 
mi  atone  dike  was  built,  extending  for  a  distance  of  3,500  feet  from  the 
nainlaod  at  Fisher's  Point  towards  the  upper  end  of  Petty's  Islaud. 
Ihe  upper  3,00U  linear  feet  of  dike  were  brought  to  the  height  of  mean 
low  water,  aud  the  remaining  500  linear  feet  were  extended  as  a  sill,  the 
t<^  of  wbicb  was  abont  10  feet  below  mean  low  water,  to  guard  against 
possible  scour  at  the  lower  end  of  the  work.  The  dike  consisted  of  a 
foondatiou  or  sill  of  brush  mattresses  2^  feet  thick  and  from  25  to  30  feet 
wide,  surmounted  with  an  embankment  of  random  stone  carried  to  the 
heights  above  named. 

In  this  work  2,116  linear  feet  of  piles,  7,031  cubic  yards  of  mattresa, 
and  14,878  cnbic  yards  of  stone  were  used.  The  brnah  mnttress  fuunda- 
tioD  or  sill  was  placed  upon  an  embankment  about  100  feet  wide  and 
raised  to  a  height  of  at>out  10  feet  below  mean  low  water,  consisting  qt 
thedredged  material  removed  from  the  main  shipcbannel  west  of  Petty's 
Islaud  aud  placed  in  the  embankment  under  the  hereafter- described  con- 
tract with  tbe  American  Dredging  Company.  This  materia),  consisting 
of  gravel  and  bowlders,  was  of  a  character  to  resist  scour,  and  couse- 
Queatly  could  be  usedwithsafetyasasubstructnreforthedike.  Its  use 
permitted  the  construction  of  the  dike  with  such  reduced  quantities  of 
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urash  mattress  and  stone  as  to  resnlt  in  a  saving  of  abont  910,000  in  the 
oost  of  tlie  dike,  without  auy  increased  cost  to  the  dredging. 

The  work  provided  for  under  thia  contract  was  to  have  been  com- 
pleted by  December  15, 18'^,  bat  the  progress  of  the  work  was  entirely 
suspended  between  September  i  and  October  17,  by  Jhe  injunction  of 
the  State  of  New  Jersey,  issued  against  all  patties  engagetl  in  the  cod- 
strnction  of  tbe  dike.  On  acconntof  this  delay  an  extension  of  ibetime 
originally  named  for  the  completion  of  the  contract  was  granted  to  June 
30,  1886.  (For  an  accoont  of  tbe  injunction  and  other  hindrances,  see 
No.  10.) 

5,   mKE   BETWEEN'  HOG  AND  UAIDEN   ISLANDS   (HIPPLIN   BAB). 

Under  date  of  July  30, 1885,  a  contract  was  entered  into  with  Elijah 
D.  Register  for  the  constructiou  of  about  5,500  linear  feet  of  brnsh  and 
stone  dike  between  Hog  and  Maiden  Islands,  near  Mifflin  Bar.  At  tbe 
date  for  the  completion  of  the  contract,  December  15,  1885,  about  one- 
fourth  of  the  contract  hud  been  completed.  The  contractor  for  this  work 
had  been  erroneously  included  among  tbe  parties  enjoined  from  prose- 
cuting the  construction  of  Fisher's  Point  Dike,  auTI  although  t4ie  iojuno- 
tion  issued  did  not  apply  to  bis  contract,  the  work  was  delayed  from  an 
apprehension  that  if  the  injunction  upon  tbe  Fisher's  Point  Dike  was 
maiutaineil  by  tbe  courts  it  vroald  be  followed  by  an  injunction  against 
tbe  dike  covered  by  bis  contract.  At  the  close  of  the  season's  work 
about  1,960  linear  feet  of  dike  had  been  built,  covering  about  35  i»er 
cent,  of  the  work  to  be  done  under  the  contract.  Although  tbe  progress 
of  the  work  had  not  been  satisfactory,  an  extension  of  time  to  June  30, 
1886,  was  granted,  provided  that  at  tbe  beginning  of  the  present  season 
work  was  resumed  with  proper  energy.  Alter  conliniied  delay  to  re- 
commence the  work,  the  contract  waa  Anally  annulled  April  20,  1886, 
with  a  forfeiture  to  the  United  States  of- $2,944.87  of  retaiued  moneys., 

Tbe  work  remaining  to  be  done  under  the  contract  with  Elijah  D. 
Kegister  was  readvertised,  and  on  May  31,  1886,  a  contract  was  eo- 
tered  into  with  the  lowest  bidders,  Robert  Patterson  &  Sou,  for  the  coq- 
strnution  of  about  3,500  linear  feet  of  dike.  At  the  close  of  tbe  finical 
year,870 linear  feet  of  dike  bad  beeu  partially  built  under  this  contract.' 

The  loss  to  tbe  United  States  by  this  failure  consists  in  tbe  increased 
amount  of  dredging  ou  Mifflin  Bar,  due  to  the  delay  in  bnildii<g  the 
dike,  which  was  designed  to  maintain  the  channel  dredged  across  the 
bar  last  summer.  The  increased  price  for  work  under  the  new  contract, 
as  well  as  the  increased  coat  of  inspection,  will  be  covered  bj'the  re- 
tained moneys  forfeited  to  the  United  States.  • 

Under  date  of  AprU  26,  lS8ft,  a  contract  ^as  made  with  John  A. 
Bouker  for  the  construction  of  about  1 ,800  linear  feet  of  brush  and  atone 
dike  in  prolongation  of  the  dike  to  be  built  under  contract  with  Elijah 
D.  Register,  just  referred  to.  At  tbe  close  of  the  fiscal  year  the  sill  or 
foundation  of  the  work,l,800feetlongand25feet  wide,  had  been  placed, 
covering  1,746  cubic  yai-ds  of  brnsh  miittress,  and  3,587  cubic  yards  of 
stone  deposited  thereon. 

The  brush  mattresses  built  this  season  differ  from  those  used  under 
tbe  contracts  of  last  season,  iu  that  ibey  are  com[>osed  of  loose  brush 
in  place  of  fascines,  secured  between  binding  frames,  and  with  a  depth 
of  I  foot  of  brush  in  place  of  2  and  2J  feet,  as  before. 

6.   DBBDQING  AT  FIVB-HILE  BAR. 

Under  date  of  April  0,  18S6,  proposals  were  invited  for  about  100,000 
«Bbie yards  of  dredging  for  the  formation  of  a  channel  through  Five- 
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Mile  Bar,  just  above  the  upper  end  of  Petty's  Islaud.  TLe  bids  re- 
wired, varying  from  n^  to  26  cents  per  cubic  yard  (tlie  former  bid  be- 
in;  limited,  however,  to  50,000  cubic  yards),  were  considered  too  high, 
sftd  being  slightly  iufortnal  were  therefore  rejector!  and  proposals  by 
eircQlar  letter  iuvited  from  the'previoHS  bidders  for  the  removal  of 
iboQt  50,000  cabic  yards.  In  response,  the  lowest  bid  was  that  of  the 
AmericaD  Dredging  Company,  at  the  rate  of  9  cents  per  cubic  yard, 
¥bicfa  was  accepted.  The  dredging  was  commenced  May  14, 1S86,  and 
early  in  Jane  the  50,000  cubic  yards  of  material  were  removed,  and  the 
reaalts  obtained  seemed  to  Justify  a  continuation  of  the  dredging  to  the 
i^fn^gate  amount  of  125,000  cubic  yards. 

By  the  authority  of  the  Secretary  of  War  the  work  was  continued 
nnder  an  agreement  with  the  American  Dredging  Company  for  the  re- 
mova)  of  the  a<lditioDal  75,000  cubic  yards  at  the  same  rate  as  for  the 
previous  work.  At  the  close  of  the  tisca)  year  91,194  cubic  yanls  had 
been  removed,  and  thu  entire  amount  will  be  removed  before  July  20. 
The  material,  consisting  of  fine  sand,  was  deposited  by  the  scows  im- 
mediately against  the  rear  slope  of  the  dike,  thereby  adding  to  its  sta- 
bility against  the  ice  pressure  of  winter  freshets. 

The  depth  oricinally  over  the  bar  at  mean  low  water  was  from  3  to  6 
feet,  and  the  distance  across  the  bar,  between  the  12-foot  curves,  about 
1,800  feet.  The  location  of  the  dredged  channel  is  near  to  the  Phila- 
delphia Bhore  and  in  such  a  direction  as  to  be  coincident  with  the  paths 
of  both  flood  and  ebb  titles  across  the  bar,  as  determined  from  recent 
tidal  oi'Servations. 

The  object  of  the  dredging  in  progress  is  the  formation  of  a  channel 
12  feet  deep  at  mean  low  water,  connecting  the  deep  water  above  with 
the  deep  water  below  the  bar;  this  will  afford  great  relief  to  the  com- 
neice  moving  between  Philadelphia  and  the  river  above.  This  channel 
ia  not  supposed  to  be  permanent,  but  its  value  is  so  great  as  to  be  worth 
aome  cost  in  maintaining  it 

'i.  DBKDGINO  IN  THE  MAIH   SHIP-CHANNEL  WEST  OF  PBTTY'S  ISLAND. 

Under  a  contract  with  the  American  Dredging  Company  dated  July 
29, 1885,  for  dredging  in  tlie  main  ship-channel  west  of  Petty's  Island, 
and  under  an  agreement  with  the  same  company,  dated  November  18, 
1885,  for  a  continuation  of  the  work  at  th»  same  locality,  105,331  cubic 
yards  of  material  were  removed.  The  excavation  wax  carried  to  a  depth 
of  26  feet  at  mean  low  water,  and  resulted  in  increasing  the  previous 
channel  to  a  width  of  about  400  feet. 

The  material  excavated  consisted  of  gravel  and  bowlders,  the  re- 
moval of  which  was  estimated  by  the  Board  of  Engineers  in  1885  at  60 
cents  percubic yard,  the  estimate  being  based  unon  previous  pricesat  this 
locality.  The  workdoneunderthealwve-named  contracland agreement 
was  at  the  rate  of  19j  cents  per  cjibic  yard.  The  character  of  the  ma- 
terial was  such  as  to  permit  its  deposition  iu  tbeformof  a  wide  embank- 
nent  under  the  sill  of  the  dike  between  Fisher's  Point  and  Petty's 
blaod,  reducing  the  depth  of  water  ou  the  line  of  the  dike  to  about  10 
feet,  and  permitting  the  construction  of  the  dike  by  such  a  reduced 
qnantity  of  brush  mattress  and  stone  as  to  result  in  a  saving  of  about 
«10,O0U  in  the  cost  of  the  dike. 

On  September  4,  1885,  the  State  of  Xcw  Jersey  served  an  injunction 
apon  the  American  Dredging  Company,  enjoining  them  from  the  further 
placing  of  dredged  material  in  the  foundation  of  the  dike  then  in  process 
of  constmction  by  the  United  States  between  Fisher's  Point  and  Petty's 
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Island.  The  injunction  was  dissolved  by  the  United  States  circuit 
court  ou  October  17,  1885,  and  tbe  construction  of  tbe  foaodation  of  the 
dike  by  tbe  nse  of  dred^d  material  resumed  and  continued  to  tbe  close 
of  tbe  agreement  with  the  AinericAn  Dredging  Company.'  During  the 
interra)  between  September  4  and  October  17, 1S85,  llie  materini  (about 
27,000  cubic  yards)  dredged  under  the  contract  was  deposited  behind 
the  dike  in  process  of  conKtructinn,  uenr  Mifflin  Bar.  Further  alluaions 
to  this  injunction  are  made  in  a  subs^qnent  part  of  this  report. 

The  incretised  width  to  the  main  stji])'Channel,  which  resulted  from 
the  dredging  done  under  this  coutract,  has  made  the  piers  at  Port  Rich- 
mond available  for  the  deep  drauglit  ocean  fiteamer8,aiid  has  been  a  valua- 
ble aid  in  the  development  of  the  large  commercial  interests  belonging 
to  this  part  of  the  river  front. 

8.   DBBDaiNG   AT   HIPFLIN  BAB. 

Under  a  contract  with  the  American  Dredging  Uompauy,  dated  July 
29, 1H85,  98,145  cubic  yards  of  material  were  removed  from  the  channel 
across  MifBin  Bar,  at  the  rate  of  i)^  cents  per  cubic  yard.  The  dredged 
material  was  deposited  by  scows  in  the  area  behiud  the  dike  between 
Hog  and  Maiden  islands,  in  process  of  construction,  for  the  improve- 
ment of  the  channel  at  Mifflin  Bar,  The  dredgiug  was  carried  to  a 
depth  of  26  feet  at  mean  low  water,  and  resulted  in  deepening  tbe 
obannel  for  a  width  of  about  125  feet. 

9.   smith's  island  BAB, 

The  cross- river  traffic  between  Philadelphia  and  Camden  is  obstructed 
by  Windmill  and  Smith's  islands  and  by  Smith's  Island  Bar.  The 
islands  aud  bar  form  a  continuous  obstruction  nearly  1^  miles  in  length, 
except  at  a  narrow  passage  between  Windmill  and  Smith's  islands, 
which  was  opened  and  is  maintained  by  private  enterprise. 

There  can  he  no  question  as  to  the  necessity  for  an  improved  cbanuel 
wbich  will  afford  direct  aud  conveuient  connection  between  the  deep 
water  in  front  of  the  two  cities,  and  to  the  large  interstate  commerce 
afi^ted  thereby. 

The  appended  report  considers  tbe  plan  for  the  formation  of  a  chan- 
nel 200  feet  wide  and  10  feet  deep  at  mean  low  water  at  a  point  directly 
above  the  upper  end  of  Smith's  Island,  and  at  the  lower  end  of  the  bar. 
Tbe  general  direction  of  the  bar  is  such  as  to  place  iiny  channel  through 
tbe  bar  more  or  less  across  the  line  of  tidal  flow.  To  provide,  as  far  as 
possible,  against  the  liability  of  such  a  channel  refilling,  its  axis  is  pro- 
posed to  be  placed  quite  oblique  to  the  line  of  the  bar,  and  its  sides 
protected  by  a  revetment.  The  estimated  cost  of  the  work  is  940,000, 
of  which  $2U,000  is  for  dredging  and  tbe  remainder  for  tbe  constructioa 
of  the  revetment. 

If  an  appropriation  is  made  for  this  work  it  should  be  specified  for 
the  improvement  of  channel  between  Philadelphia,  Pa.,  aud  Camden, 
N.  J.,  as  it  is  no  part  of  the  present  project  for  the  improvement  of  the 
main  ship-channel  of  tbe  Delaware  Klver. 

10.  INJUNCTION  AGAINST  BUILDING  FISHEB's   POINT  DIKE. 

The  construction  of  the  dike  at  Fisher's  Poiut,  which  was  recom- 
mended by  the  Board  of  Engineers  of  1884,  for  the  improvement  of  the 
river  near  Petty's  Island,  met  with  such  opposition  from  the  interest 
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of  Camden,  V.  J.,  as  to  necessitate  an  adjudication  bj-  tbe  courts  of  the 
question  of  the  right  of  tbe  Uoited  States  to  coutinue  its  construction. 
The  Board  of  Engineers  considered  that  the  recommended  improve- 
ment for  this  part  of  the  river — 

Conld  be  procured  by  buitdin);  a  ilrflecticK  <lilte,  fitarttn{c  from  Fisbor'a  Point  and 
rnDDing  down-Htreani  iu  a  8li|{btly  curved  direction,  Bciisibly  paTallul  with  tbe  pier- 
finaorth«  Pen □Hj'lv aula  shore  iipposite,  exten<lirif[  toward  tbe  head  of  Pett.v's  Island 
whrag  iai);hlbe  upceasary  fnr  tbe  porpnae  of  diverting  loto  the  w«Ht  ubannel  a  con- 
nderable  part  of  tbe  ebb  tidal  vnbime  now  passing  down  tbe  eaat  channel. 

When  tbia  dike  Hball  hove  been  eitended  anfflcicntly  fat  to  produce  the  oceessary 
Konr  in  the  west  channel,  it  shonld  stop.  It  is  probable,  bonevnr,  that  in  the  con- 
Hroetion  of  tbti  dike  an  injnrloiiB  sconr  may  nccnr  at  and  beyond  its  outer  end  as  it 
pnqcreHBCs,  and  to  prevent  this  it  is  recommended  that  a  rnattress  sill  of  brush  not 
mora  iban  3  feet  in  tbickneu  be  kept  well  in  advance  ol'  the  oater  end  of  tbe  dike, 
and  it  may  be  necegHsry  to  extend  this  sill  as  far  as  the  bead  of  the  island.  Bbnuld 
anj  tendency  to  ncouring  be  noticed  at  tbe  bead  of  the  island,  then  that  part  Hbonld 
beprotected  by  a  rovelment, 

Tbe  vorka  designed  for  this  locality  nill  leave  tbe  ohannela  on  both  sides  of  tha 
ialaod  open,  and  will  probably  benefit  that  on  the  west  side  without  doing  injury  to 
that  on  the  east  side. 

The  constracMon  of  this  dike  was  commenced,  by  the  United  States 
early  in  August,  1885,  under  contracts  with  the  American  Uredgiog 
Company  for  the  depositing  of  dredged  material  in  tbe  foundation  of 
tbe  dike,  and  with  John  A.  Boaker  for  tbe  construction  and  placing  of 
the  bmsb  mattresses  and  stone  forming  the  body  of  tbe  wor^. 

On  September  4,  1885,  both  contractors  were  enjoined  by  tbe  State 
of  Kew  Jersey  from  further  work  upon  the  dike.  A  copy  of  the  infor- 
mation upon  which  tbe  injunction  was  granted  is  appended  as  Schedule 
A  and  the  injunction  as  Schedule  B.  In  acoordanoe  with  tbe  require- 
nenta  of  tbe  injunction,  operations  upon  the  dike  at  once  ceased. 
,  By  instrnotions  from  the  Departmentof  Justice,  United  State.8  Distriot 
Attorney  Hon.  John  K.  Valentine,  at  Philadelphia,  was  directed  to  take 
meb  steps  as  might  be  necessary  to  protect  the  interests  of  the  United 
Bcates  in  connection  with  tbe  inJuMction  against  the  Oovernmeut  twn- 
tnetore  restraining  them  from  building  the  dike  in  question. 

Tbe  proceedings  were  commenced  in  tbe  court  of  chancery  for  the 
State  of  New  Jersey.,  but  were  removed  into  the  circuit  court  of  tbe 
United  States  for  the  district  of  New  Jersey.  In  tbe  September  term 
of  court  tbe  American  Dredging  Company  and  John  A.  Honker,  de- 
fendaate,  submitted  tbeir  answer  to  the  bill  of  complaint  of  tbe  attorney- 
general  of  the  State  of  New  Jersey,  informant,  as  shown  in  Schedule  C. 

On  October  17  the  case  was  beard  under  the  argument  of  United 
States  District  Attorney  John  K.  Valentine,  aa  set  forth  in  Schedule  D, 
and  on  the  same  date  the  injunction  was  dissolved  by  tbe  court. 

Under  date  of  September  30  Bon.  W.  J.  3ewelI,United  States  Senator, 
submitted  to  the  honorable  tbe  Secretary  of  War  a  statement  of  the  in- 
juries to  public  and  private  rights  which  would  result  ftom  the  cou- 
itmctiou  of  the  proposed  work,  with  u  request  that  before  operations 
were  resumed  upon  the  dike  the  Board  of  Engineers  be  reconvened  to 
take  into  cousideration  the  objections  urged.  This  communication  was 
referred  to  tbe  officer  in  charge  for  report,  and  will  be  found  with  tbe 
report  appended  as  Schedule  E. 

By  Special  Orders  No.  167,  Headquarters  Corps  of  Engineers,  United 
Statea  Army,  Washington,  0.  C,  Oct  ober  22, 188fi,  the  Board  of  Engineers 
at  1884  was  reconvened  at  Philadelphia  for  the  purpose  of  consideriug 
certain  ubjectious  made  by  citizens  of  Camden  to  the  construction  of 
the  dike  in  qaestion.    The  Board  met  ou  October  '.'6, 1885,  and  under 
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date  of  October  38,  snbmitted  to  tbe  Chief  of  Engineera  tbeir  report. 
This  report,  together  with  the  recommeodatioiis  of  the  Chief  of  Engi- 
neers, aud  the  approval  of  the  aame  by  the  honorable  tbe  Secretary  of 
War,  ia  appended  as  Schedule  F. 

During  tbe  present  season  available  funds  will  be  applied  to  the  work 
In  progress  towards  the  formation  of  a  dredged  ebaniiel  12  feet  deep  at 
mean  low  water  through  Five-Mile  Bar,  above  Petty's  laland,  and  to  tbe 
"work  of  dike  construction  near  Mifflin  Bar. 

In  the  reports  on  special  localities  on  the  Delaware  Eiver  where  sep- 
arate appri>|)riation8  have  been  made  in  the  past,  it  has  been  recom- 
mended  that,  in  the  best  interests  of  the  work  and  of  commerce,  all 
funds  for  the  improvement  of  the  channel  of  the  Delaware  Eiver  should 
be  hereafter  appropriated  oiider  the  general  title  of  "improvement  of 
Delaware  River  from  Trenton,  N.  J.,  to  its  mouth."  Tbe  improvement 
recommended  by  the  Board  ot  1S84  is  the  formation  of  a  channel  from 
a  point  in  the  river  near  the  upper  part  of  Philadelphia  to  deep  water 
in  Delaware  Bay,  with  a  least  width  of  600  feet,  aud  having  a  depth 
of  '2G  feet  at  mean  low  water.  This  is  to  be  accomplished,  except  at 
Schooner  Ledge,  where  solid  rock  is  to  be  removed,  by  means  of  regu- 
lating aud  constructing  works,  aided,  where  necessary,  by  dredging. 
The  estimated  cost  of  tbe  work  recommended  iaabont  $2,425,000. 

An  apprppriation  of  $600,000  is  rexwmmeuded  for  the  fiscal  year  end- 
ing June  30,  1888,  to  be  applied  to  dredging  aud  dike  constrnction,  to- 
gether with  finy  necessary  surveys  and  observations,  all  in  accordance 
with  the  project  for  the  permanent  improvement  of  Delaware  Eiver  and 
Bay. 

The  Delaware  Eiver  is  tributaryto  tbe  following  volleotiou  distriota, 
Trenton,  I'hiladelphia,  Delaware,  and  Bridgeton.  The  amount  of  rev- 
enue collected  in  these  districta  during  the  year  ending  December  31^ 
1885,  was  $13,812,764.54.  Total  amount  appropriated  fur  improvement 
of  Delaware  Eiver  from  1836  to  June  30, 1886,  $1,552,000. 


Total  eipedimres  to  Juiie  30,  ISHC H. 499,717  93 

Total  siDoUDt  appropriated  od  preseut  project  to  Juae  30,  1886 200, CNM  OO 

Total  expeDditiiroe  OD  present  project  to  June  30,  ISmi 147,717  98 

Motuy  statement. 

Jul;  I,  1085,  amount  available SlHTiiSB!)  06 

Jul;  1,  18h6,  auioDDt  expended  duriag  fiscal  year,  exolaaive  of 

liabilities  outfltaodiQi;  Jul;  1,  lH8a. $133,273  88 

July  1,  1986,  outatandinglUbilitieB 34,374  09 

I67,M7  9r 

July  1,  1886,  amoDDt  available 17,907  99 

Amouut  appropriateit  by  act  approved  Aaguat  5,  1688 310,000  DO 

AmoiiDt  available  for  Bscal  yuar  ending  June  DO,  1887 227,907  99 

r  Amonnt  (estimated)  required  for  completion  of  existing  project ''2,315,000  00 

I  Amount  that  can  be  pruUtably  expended  in  liscal  year  euding  June 

i      30,  ISHd 600,000  00 

I  Submilted  to  coniplinncH  with  reqairementa  of  section  'i  of  river  and 
L     barbor  acta  of  IH66  and  I8ti7. 

*Tbe  estimated  cost  of  tbe  peimanent  improvement  of  the  Delaware  Riv«r  between 
tbe  upper  part  of  Pbiladelpliia  and  deep  water  in  tbe  bay  waa^,4!25,ltf3.  The  entire 
coat  of  tbe  permanent  improvement  of  the  river  between  Trenton,  N,  J.,  and  Its 
month  cannot  be  atatcd  until  after  the  completion  of  tbe  anrvey  now  in  progress  be- 
tween Bridesburo  and  Trenton,  and  tbe  forinatiou  of  a  proJei.'t  based  thereon. 
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At*trM«t  ^  profMaUfor  irvlging  la  Delaware  Biver,  veti  ef  Pett^»  h\a»A,  rte^tiaiami 
«fe»tA  JvJt  20,  ISa'i,  by  Lint.  Col.  Benrg  U.  liobert,  Corpi  of  E«sinter: 

S»;  Kaineauid»ddn«M*ofbiddcn.  flnblrv^.  Beouik*. 

1  I  Praak  C.  Somor*.  PblUdelpbli.  P>  (O  M 

t    NtcTarlcStaunDnd^BKCoiiipuj,  New  Tork  City 0  7t       Bowlder* of  lloa 

or  o»er.  M  M 

)    Aaalemi  Dredging  Compuf.Fbiljidelphli.  Pa 0  lOJ     Reeaininendad 

I     ratMo^lane*. 

CoDtract  (dated  July  29.  lOliA)  strarded  to  Ainericaii  DredgiuK  Cumpua;. 


AttlracU  of  proporali  for  dredging  t»  Dtlaieare  Siver  at  Mifflin  Bar,  meivtd  and  opemtt 
J-ly  'M,  1865,  ty  Lint.  Col.  Henrf  it.  Robtrt,  Corpt  of  Engtxetr: 

Vt.:  MuiH  and  addmHi  of  bidders.  '  ,„u^,^  Remarks. 


1  Hew  York  Steam  DredKiag  ConiHUir.  !<en  Torli 
)  Nadoaal  DredfiOK  Compauj,  Tlliniaglan,  Del... 
t    AMuaicmn  Dredgiing  Compaor.  Phlladalpbla.  Pa. 


TorkCltj |0M 

0  001     Recommended 
toT  avMptancB 

Coutract  (dated  July  '23,  1885)  awarded  to  Amerioaii  Dred);iug  Compaoj, 


AtUrarl  of  propoenit  for  eonttmetitig  a  dilu  in  Delairart  Hirer  brtKeen  Hog  and  Maiden 
ietaado,  rtceierd  and  opened  Julf  iO,  ISOG,  bg  Lieut.  Cel.  Htnr)  M,  Robert,  Corp*  ^ 


I 

MnnM*  and  •ddrewe*  er  bidder.. 

i?S:k*i^^S:t''?^-(^/.:.::;-; 

pU^,j„;Broihmal-AEnealeJ,     g^^^ 

M          5M '        n  ;        1  in 

!S       !S      \     i!? 

o«|          105         ^          no 

IT    ;           *  50             W\             !  87 

10               ]"■           M               }w 
U               1  18             03               I  03 

»          I  «i ,        08           1  «a 

Total 

048,  MO  OO 

n,(siMDa 

1 

lujebHd  O'Roorka.  PbllideLphIa,  Pa  ...  | 
MaTclinOCo.,  PDII«dFlpfaU.Fa 

SaBHl  B.  Cumalng.  Me*  York  City . . . . 

41,  no  00 

44.S3E  W 
iU,Mfttt 

l^ZSOM 

Contract  (dated  July  :»,  1885)  awarded  to  Elijah  D.  Rrgialer. 

Contract 

aonulled 

k  1.  Notarial  Mai  amitced  ftDmJnatlHoattOD  of  one  RDUi 
K.  CertlOcaie  aljnied  by  notary  pnbllD  Instead  of  UDiM 
1.  Only  DDflgoarantor;  no  sertTlloit 


S.  CertlfloaU  dolled  by  notary  pabllc  laitead  of  United  Siatei  offlelal.  and  of  the  thi*o  algna- 

tnrai  of  tbe  nolaty  only  one  has  ibe  title, 
a.  Signatures  of  saarsntois  witboat  seats,  and  prlae  In  flinirea  oniltled. 
T.  Slgnstarea  of  Kunnton  wlihont  (eslii.  the  two  bids  dllTvi  in  price  of  alone,  and  ode  gnuaa- 

tor*!  slKoature  omitted  FrtMn  one  bid. 
8.  Id  one  wipy  of  bid  priceorbruab  ae  glren  In  flgnrss  dlfftr*  fMm  Ibe  price  tn  worda. 
I*.  Cartlflcaifl  aigned  t;  both  a  notary  public  and  the  chief  clerk  navy  pay  offioe  instead  of  by 

Dnlled  Bute*  offleiaL 

H>;lc 
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AbgtracI  0/  propoiali  for  oonitrnctiiig  a  dike  in  Delititare  Biter  belatfe*  FUMer'a  Point  and 
Petlg't  hland,  received  and  optned  Jvtg  23,  1685,  by  LitHt.  Cot.  Senr^  it.  Sobtrt,  Corp» 
of  Engineer,. 


1 

rit 

Braih 

Irvn  wire, 
21.000 

[»00d«. 

Tot^ 

1     FrtrnkPiaRwra.  New  York  Cilr 

3     J.P.EvroiCo.,  PhmaBlphta,  P» 

8  JUlchM^UpTran,  Bordrntoirn,  N.  J { 

jjMlchiBl  ORoarke,  Fhiladflulilv  P> ( 

03 
JO 

u 
OH 

Ft  cu.  yd. 

200 
1  8H 

1  as 

'i 

o»i 
o« 

OS 
031 

""it 
ii 

•SS! 

TS,»4I1 

S,  John  A.  Banker.  Nfw  York  Cily 

T  1  %>nia«lB.CuniD<DE.  New  York  Citf 

e  ■  John 8»tlMlee,EDjilei»<«d.  N.J 

*1,<04 

52. 2M 
42. 2H 
ta.300 

Contnct  (d*ted  Auf^ust  7.  IriSS)  awarded  to  John  A.  Bonker. 


No.  1.  Certlflute  alined  b;  ■  nolar;  pablio  Instead  of  United  SIslctofflolal. 

B.  No  Hal*  uttwhed  to  BlEDMureH  or  Eoarwitsre.  Hod  prlcet  in  ftiure*  onlUed. 
.    ». . ....... -  _.     !„,„„  a„,i,68  twoooulesor  biddliRiiln 


_  ,  ooulegofl 

r  public  and  b;  chief  clerk  avij  pay  office  i 


prices  of  ptlei 
it«Bd  of  tToiled  3u(es 


7,  CertlBoate  Blcned  by  notary  pi 

officlnl. 
t.  SliDDtare  of  one  guarantor  nnwitneued,  andnolaila]  leal  oinltl«dwith  alEnatore  of  not 

t.  CerttAoBta  algned'  by  noUry  publlo  Instead  of  United  States  official,  and  tllle  omitted 
two  of  his  three  aignatnivi. 


Ah»traet  of  propota  »  /or  fumithing  and  deiiptrinj  30  lont  eoal  at  OniM  Sl«1e»  Engi- 
neer OjJIce,  A'o.  Iia5  Oirard  »lrtti,  Philadelphia,  Pa.,  rtetieed  in  reepontt  lo  ciroutar 
leUtr,  and  opened  Oelober  28,  le85,  bg  LUul.  Col.  Heirs  M.  Bohert,  Corpt  of  Engineere. 


broken  coal,  i   sloTt  coal. 


O'Brien  A  Co.,  PhlitdeipbU.  Pa 

Prank  K.  Ward.  Phlladeiphia,  Pa 

BransoD  A  Bn..  Philadelphia,  Pi 

Wm.Jardan,  Philadelphia,  Pa 

*  Accepted. 
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AppnilBsto  qua 


CiRialniollaD      Company, 
Tark  City.. 


B.  a.  Ballay,  New  Yoik  City  ... 

In  Lanl.  Kew  Cutle.  Del 

H.3.  Wrlitbt.  Philadelpliiji,  Pji... 
Kab«rt  Pattsnon  &  Son:  PhUadsI 

phiK,   Pa 

iAn  SatUrtee,  EBx]rwooa.  N.  J  . . 
John  A.  Boukec.  New  Eork  Cllv.. 
Waldo  DuforUi.  BctgRi  PolDt,!!.  J. 


•  Informal. 
Contract  (dated  April  '26,  1386)  h 


rnrded  hi  John  A.  Bouker.     Id  progresx. 


Aiitraet  of  proiioeaU  /ur  dredging  fn  the  Detateare  Siver,  at  Fiet-Uite  Bar  above  Petly'* 
/■lottd,  rcoeired  and  opened  April  29,  16(46,  by  lAeut.  Col.  Benrg  M.  Hoberl,  Corp*  of 
Bofinteri. 


»  pet  oublo  yard  for— 


NauM  aod  addrsMM  «/  biddara. 


i  «*?£ »  ft" 'iSaii- 


1    riuk  C.  Somen.  Pbllwfslpbla,  Pa 

1    Tbe  D«)»Hre  u>d  Cbeaapeake  Impraremen 
'      Pbllitdalphta,  Pr 
'    kal>cedgi 


edging  Company.  PhlUdelpbU,  Pa  .. 


ToMJ 
iceaaorl  quutity 
-~-         ----majlM 


»o,».  No»«»laBUaoliedtD»iftii.torB»QfKO»™itfln 

Xo.  3.  C>>rtia<ial*  of  JaallfiaatVaD  daiiad  by  a  noUry  paMlD  luMad  of  OnMed  SMtM 

Sol  4.  Notarial  a«al  omlUed  toJasufloialonofouA  ifDaranlor. 


\.  Notarial  aeal 
All  bids  rejected. 


C.  A.  Umitb,  PbUadelpbla,  Pa  .. 


rollema  bid  for  by  tbeotber  two  partim  >(  t3  and  13.12,  i«ipcctl*el;. 


■  DO^^Ic 
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Abstract  ofpropaaalt  for  eonttrueting  a  iike  in  Delaware  mver  between  Hog  am 
Ulande,  rteeived  and  opened  Mag  SO,  ISSti,  »y  Lieul.  Col.  Bearn  M.  Roberl, 
Engineen. 


NanuH  aod  ftddresiwa  of  bidden 


JobD  SilM«rl».  Enclewood.  IT.  J 

phU,  ._ 

TnillBinH.  Field,  Wllml 


Appn>iinBt«  qnuitltlu. 


jp«rKn./l.  IptrnLvd. 


..PMMnodASan, 

*U,P. I 

...       ..  — )i„,ngtan.DBl.' 
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Corpt  of  Engineer: 
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APPENDIX    P — BBPOET  OF  LIEUT.  COL.   EOBEBT. 
ririsa  rklatino  to  tbb  action 

TIACrOKS   FOB    BUILDINQ   TBK  F. 
•D8   PAKT  Of    THIS    REPORT. 

ScBBDULB  A.— The  Imvorhation. 

Id  Chancer;  of  New  Jersey. 

To  hia  honor  Tueoi>okk  Runyon, 

Chanixllor  of  the  Stale  of  NewJeneg : 
Hniubly  informing  yoar  informanl,  Jobn  P.  Stookton,  attorDey-geDerftl  of  tbef'Ute 
at  New  Jersey,  who  inforiug  far  and  on  behalf  of  uid  State,  Informs  and  Bhows  unio 
joar  boDoc  as  follows: 

I.  Th&t  the  KTonnd  and  soil  nf  tbe  coast  SDd  sbores  of  tbe  sea  around  the  territon 
•fthe  State  of  New  Jersey,  and  of  every  port,  haven,  and  Arm  of  the  sea,  creek,  pool, 
ud  navigable  river  which  are  wholly  witliin  tbe  bonudsries  ofsaid  State,  and  into 
which  tbe  sea  ebbs  and  flows,  and  also  the  ground  aud  soil  of  all  that  part  of  the  Del>- 
ware  and  Hudituu  rivers,  and  of  New  York  Bay  or  harbor,  aod  of  the  Kill  von  KiiU, 
Staten  Island  Sound,  and  Delaware  Bay  and  Rari  tan  Bay,  which  He  witbin  the  bound- 
ary line  iMtween  ihe  State  of  New  Jersey  and  tbe  State  of  New  York,  as  defined  and 
niablished  by  an  »cl  of  the  legislature  for  that  iiurpose,  passed  t'ebruary  3<i.  1834, 
■nd  witbin  tbe  boundary  line  between  the  State  of  New  Jersey  and  the  State  of  Penn- 

S Irani*,  to  wit :  Tbe  middle  line  of  the  Delaware  Eiver  and  Delaware  Bay,  and  also 
e  shore*  thereof  lying  between  high-witter  mark  and  low-water  mark  at  ordinary  ' 
tides  are  tbe  property  in  fee  simple  of  tbe  State  of  New  Jersey,  by  virtne  of  its  pre- 
rogative right  as  a  sovereign  State;  that  la  particnlar  the  said  State  of  New  Jersey 
ii  seiifld  in  fee  of  the  gronnd  and  soil  of  all  that  part  of  tbe  Delaware  River  Bur- 
rounding  tbe  island  known  as  Petty's  Island,  lying  in  the  Delaware  River  opposite 
the  city  of  Cemden,  from  high-water  mark  at  ordinary  tides  not  to  the  middle  line  of 
the  Delaware  River,  towards  Pennsylvania,  and  from  said  middle  line  eastward  to 
the  fast  land  on  the  New  Jersey  shore  ;  and  that  all  of  said  Petty 's  Island  is  within 
the  dominion  of  tbe  State  of  New  Jersey,  and  witbin  tbe  corporate  limits  of  tbe 
tewnbsip  of  Stockton,  in  the  county  of  Camden ;  and  that  said  State  of  New  Jursey 
ha*  a  right  of  empire  and  goTemmenl  over  tbe  waters  covering  tbe  said  ground  and 
Mil,  which  waters  are,  and  ever  have  Iteen,  navigable  waters,  and  has  full  right  aod 
power  to  see  to  the  navigation  ofsaid  waters,  and  to  prevent  tbe  eraeLiou  of  obstrno- 
tioDB  and  DUisance*  in  the  said  waters. 

II.  That  by  an  act  of  legislatnre  of  tbe  Stateof  New  Jersey,  entitled  "An  aot  to  as- 
Krtain  the  rights  of  (he  State  and  of  the  riparian  owuers  in  the  lands  lying  under  the 
Valero  of  tbe  bay  of  New  York  and  elsewhere  in  the  State,"  approved  April  11,  IH64, 
■ad  the  varioas  snpplemeuts  thereto,  tbe  said  State  of  New  Jersey  has  made  provision 
Air  the  nso  of  the  said  gronnd  and  soil,  and  the  waters  covering  the  same,  and  has 
regalaled  tbe  erection  of  piers,  wharfs,  bulk-heads,  and  other  erections  and  perma- 
neot  obstrnctioDS  thereon  and  therein,  so  as  to  promote  and  conserve  the  public  rights 
•f  navigation  in  said  waters  ;  and  by  Its  board  of  riparian  commissioners,  acting  in  pur- 
Niance  of  tbe  provisions  of  tbe  aforesaid  acle  and  supplements,  has  established  in  tbe 
walem  aforesaid  abnik-head  line,  for  the  permanent  and  solid  Blliofr  up  ofsaid  wslete, 
sod  beyond  which  no  anch  permanent  and  solid  OiliDg  can  lawfully  be  made  ;  and, 
also,  an  exterior  pier  line,  lieyond  which  no  pier  or  wharf  can  be  lawfully  made,  and 
have  Ti^sted  in  said  board  of  riparian  rximmisBi oners,  together  with  the  governor  and 
altamey- general,  the  eiclnsive  power  to  grant,  lease,  license,  and  regnlate  tbe  use  of 
said  groDiid,  soil  and  waters,  and  the  erection  of  bulkheads,  solid  llliing  piers,  wharb, 
sod  other  permanent  ereetiuna  and  obstructions  therein  and  thereon. 

III.  That  lietween  itaid  "  Pelty's  Island  "  [which  is  about  two  miles  long]  and  the 
DiainlaDd  in  a  large  body  of  tbe  river  Delaware  anda  large  and  deep  cbnnnel,  navi- 
gable for  large  vessels,  and  having  a  depth  at.  low  tide,  of  over  itt  feut ;  and  that  said 
thaonel  in  mnch  used  by  vessels  navigating  the  Delaware  River,  and  l>y  the  inhabit- 
ants of  this  State,  for  the  purpose  of  commerce  and  in  tbe  pursuit  uf  their  uxnai  biui- 
Dras  and  avocations;  and  that  large  shipyards  and  vessel-building eBtabllBhnieata  aie 
located  in  Camden  City,  on  said  division  of  the  Delaware  River,  and  uae  and  ate 
inlerented  largely  in  said  channel ;  that  the  same  is  maintained  and  kept  free  from 
ebatrnclions  of  any  kind  to  navigation;  and,  further,  that  a  large  purtioii  of  tbe 
nver  Delaware  now  ebbs  and  fl»ws  between  the  New  Jersey  mainland  and  said 
"  Petty's  iHtand,"  and  keeps  tbe  same  free  and  clear,  as  it  ever  batli  done. 

IV.  That  Cooper's  Creek,  one  of  tbe  boundary  lines  of  tbe  city  of  Camden,  and  a 
large  stream  of  water,  navigable  and  mncb  used  for  navigation,  lying  wholly  within 
thv  State  of  New  Jersey,  is  tributary  to  the  Delaware  River,  and  empties  therein  in 
tW  atoreaaid  stream  and  ctunnel. 
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V.  Tbat  locftted  od  the  bank  of  tbe  Detftware  River,  at  Psvooia,  [n  the  towoahip 
of  Bl-ocktou,  in  tbe  conuty  of  Camden,  ore  tbe  iratei^wurks  which  faniish  the  entire 
water  sapplf  for  (he  saiil  city  of  Caniilen.  and  that  tiaid  Hnpply  ie  drawn  from  tbe 
•aid  Delaware  Biver  by  pipes  ezt«ndin);  from  a  pier  at  said  works  directly  into  aaid 
river,  and  ia  puiapvd  therefrom  and  stored  io  a  reservoir  erected  for  that  piirpom, 
directly  east  tberi'rrom,  ou  a  high  elevation  of  ground,  and  that  said  supply  pipe, 
tbrongh  which  said  water  i»  pumped,  opens  into  the  river  above  the  month  of  Coop- 
er's Creek  a  cnnHiderable  distance,  and  abont  one  ami  a  fifth  miiea  below  tbe  upper 
end  of  enid  "  Patty's  I^-land,"  and  in  the  aforesaid  stream  and  channel,  and  that  by 
roasoD  of  the  free  ebbiug  and  flowinft  of  such  a  large  body  of  water  between  aaid 
"  Pelty'e  Island"  and  the  mainland,  no  before  mentioned,  and  as  has  heretofore beea 
the  case,  tbe  water  snpply  of  the  city  of  Camden  has  been  very  pure  and  wholewme 
aud  of  a  very  excellent  character. 

TI.  That  said  water  works  are  tbe  property  of  the  city  of  Camden,  and,  in  addf- 
ditioti  to  entirely  supplying  tbe  said  city,  supply  also  some  of  the  adjacent  towns  bor- 
dering on  the  city  limits  with  water. 

Til.  That  "  tbe  A.nierican  Dredging  Company,"  a  corporation  of  the  State  of  Penn- 
sylvania, engaged  in  tbe  business  of  making  ezcavaticms  and  dredging  in  rivera, 
creeks,  anit  harbors,  has,  aince  on  or  about  the  first  day  of  August,  been  dredging  and 
digging  soil,  nind,  aud  dirt  from  the  channel  of  the  river  Delaware,  which  exlenda 
along  or  near  the  .western  or  Peunnylvania  shorn  thereof,  and  dumping  and  depositing 
the  same  in  said  river  at  the  iippir  or  north  end  of  said  "  Petty's  Island,"  so  aa  to 
oontiuue  tbe  same  out  fnriber  into  the  aroreenid  stream  or  channel  Howiug  between 
■aid  island  and  tbe  New  J>>r>fey  mainland,  with  theavowed  purpnxeof  makiugasolid 
'  wall  of  mud,  dirt,  and  soil,  in  the  natnreof  adike,  from  said  island  to  the  New  Jersey 
mainland;  and  that  aaid  company  bos  been  continnonsly  at  work  since  Ibat  time, 
an<l  has  deposited  and  ditnip»'d  there  soil  and  earth  to  the  eit^'ut  of  from  800  to  1,000 
oubic  yards  per  day  each  and  everyday  since  ab  nut  the  Hrstday  of  last  August  afore- 
said ;  and  that  one  John  A.  Bonker  has  alrrady  commenced,  or  is  about  to  oommenoe, 
to  drive  piles,  and  coutinne  and  coin plete  said  work  of  building  aaid  solid  dike  from 
■aid  island  to  tbe  New  Ji-mey  niHinland,  and  that  said  earth  and  soil  is  now  Ijsing 
dnmped  and  depnstted,  and  said  riles  are  being,  and  are  threatened  to  be,  driven  upon 
and  in  the  gronnd  and  soil  outsicie  of  the  exterior  bulkhead  line  and  the  eiteriorpier 
line,  itb  as  sforesaid  eslaliliahed  by  law,  and  in  and  upon  tbe  ground  and  soil  which 
is  the  property  in  fee  of  tbe  state  of  New  Jersey  ;  aun  give  out  and  prrtend  that  they 
have  tbe  right  and  authority  in  law,  and  declare  and  assert  that  they  iniend,  and  are 
proceeding,  to  drive  permanent  piles  and  till  in  snBlcient  soil  and  earth  to  build  and 
oonatriict  BO  as  to  have  entirely  tiiiisbed  and  completed,  on  or  before  the  first  da;  of 
November  next,  a  solid,  permaneut,  and  substantial  dike  or  wall  of  earth,  to  extend 
from  the  aforesaid  upper  end  of  "  Petty's  Island"  to  tbe  New  Jersey  mainland,  in 
order  to  turn  tbe  lurge  body  of  water  heretofore  ebbing  and  Bowing  to  the  east  of 
■aid  "  Petty's  Island"  in  and  through  the  aforesaid  channel  between  said  island  and 
tbe  Ni'w  Jersey  mainland,  into  the  western  or  Pennsylvania  channel  aforesaid  of  said 
river,  and  that  other  persons,  to  your  informant  unknown,  are  assisting  and  contrib- 
Dting  to  the  erection  of  said  dike  or  wall,  in  order  that  whcnsaiil  dike  is  finished 
and  completed,  tbe  snid  western  or  Pun  nay  Ivan  ia  channel  will  be  deepened  and 
widened,  and  tbe  said  eastern  or  New  Jersey  channel  will  be  entirely  closed. 

VIII.  That  if  the  said  above-mentioned  plan  aud  project  is  carried  ont  and  said 
dike  or  wall  is  bnilt  aud  erected,  as  is  proposed  to  be  done  aa  aforesaid,  that  the  use 
of  aaid  eastern  or  New  Jersey  Channi-I  will  be  entirely  destroyed,  that  the  bnsiuesB 
and  commerce  of  the  inliabiiuntsofthiH  8tal«,  ai>  asafnreHaid  carried  on  therein  and 
thereon,  will  be  destroyed,  and  that,  said  sbip-yanls  and  vessel-building  establish- 
ments now  carried  on  in  sHid  city  of  Camden  will  be  greatly  injnred  aud  damaged,  if 
not  entirely  extinguished  and  wipwl  out,  and  that  the  aforetuiid  Cooper's  Ci-onk,  by 
the  prevention  of  tbe  free  flowing  of  the  pnisent  large  body  of  water  before  tbe  nioiith 
thereof,  will  become  filled  up  and  rendered  nnBt  fur  navigation;  aud  In  a<lditiou  to 
the  above-named  dumages  and  dangern,  the  building  atid  Huishing  of  said  dike,  aa 
afureeaid,  will  cause  a  cove  to  form  ai'oiinil  and  abimt  the  present  supply-pipe  for  the 
aforueuid  water-wnrksof  the  eity  of  Camden,  wherein  will  be  carried  luud,  refuse,  and 
flltb,  at  all  times  floating  in  and  about  Ibe  rivers  having  large  titles  nfion  their  banks, 
which  said  mud,  refuse,  and  flltb  carried  and  depnsited  in  said  oove  by  the  flood  tide 
will  not  be  carried  ont  by  the  ebbtide  in  aiiiil  river,  because  there  will  be  no  free  cur- 
rent of  water  (lowing  from  above  to  foi-oe  the  same;  s<i  that  the  whole  water  supply 
of  the  said  city  of  Omuden  will  in  a  very  short  liuie  become  nu wholesome,  impure, 
and  poisonous,  and  will  rreaie  disease  and  cause  damage  and  death  among  the  inhab- 
itants of  this  Slate  in  the  city  of  Camden  and  elsewhere  using  said  water,  and  the 
deposit  of  nucb  mud,  refuse,  and  lillh  would  of  itself  create  a  nuisance  prejudioial  to 
the  health  oftheinhabitanrsnf  this  State.  , 

IX.  That  there  Is  no  other  or  convenient  place  where  works  to  supply  tbe  aaid  oity 
of  Camden  with  water  can  he  erected  or  maintained.      * 


Mi,.«.„Googk' 


APPENDIX  F HEPORT  OP  LIEUT.-COL.  EOBBRT.     815 

X.  That  tbe  aforesaid  sctiona  and  deeds  of  the  said  the  Amerlcao  Dredgiug  Com- 
pWT  and  John  A.  Booker,  and  their  aaaociates,  are  oontrary  to  law  and  witboat  aaj 
■arraol  or  authority  whatsoever,  and  that  said  dike  is  being  bailt  without  narraut 
or  aothoritf  of  law,  and  that  the  same  is  a  public  nuiBancH  and  obstruction  to  navi- 
gation,  so  far  «s  the  same  has  already  progreased,  and  if  permitted  to  coutinae  tooom- 
^ction  will  be  k  mach  more  seriona  obstruotion  to  navigation,  aud  that  the  same  is 
a  saDton  inTaaioD  of  the  pnblic  property  of  the  Slate,  and  will  destroy  the  bueineM 
and  commerce  of  the  citizens  of  this  State,  aud  will  prove  destructive  of  the  purity  of 
ibr  water  aapply  of  the  city  of  Canideu,  nud  render  (lie  Hauiu  aoxioua  and  unwhole- 
KMuc,  nod  cBDse  daiOiagr.  sickness,  and  disosse  in  said  city,  deatroyiug  the  pnblio 
hralth  and  prove  apnblic  nuisance  to  the  citizens  of  thin  State. 

Your  iofonnant  tberefore  prays  that  the  said  the  AmaricaQ  Dredging  Company  and 
Joiqi  A.  Bouker  may  auaner  aud  set  forth  the  premiseH  fully  aud  particularly  what 
has  altvady  been  done  by  theju,  and  each  and  every  of  theui,  aud  what  is  yet  proposed 
to  be  done,  and  under  what  authority  or  preteudod  authority,  aud  tbat  tbu  eurtb  and 
•nl  already  deposited  aa  aforesaid,  and  piling  driven,  and  olber  work  doue  in  thecou- 
Kruction  of  the  amid  dike  as  aforesaid,  may  be  removed  and  the  uuiaance  thereof  be 
•bated,  and  that  tho  said  defendants  may  be  perpetually  enjoined  frooi  further  de- 
pouting  anj  earth,  soil,  mud,  dirt,  stones,  or  other  material,  or  driving  aay  piles  or 
wing  any  work,  matter,  or  thins  toivards  the  construction  of  tbii  ufuresaid  dike,  or 
utending  said  ialand  over  from  the  north  end  thereof  to  the  New  Jersey  mainland,  or 
ia  anywise  interreriug  with  or  obstructing  said  channel  on  the  eastern  or  New  .lerBey 
•de  of  said  river  Delaware,  between  said  "  Petty'w  lulaud  "  and  New  Jersey  uiainland, 
« in  anywise  interfering  with,  polluting,  damaging,  or  dustcoyiug  the  source  uf  the 
water  Bupply  of  the  Huid  city  of  Camden,  and  that  your  informant  iilay  have  such 
Mher  and  fartber  relief  as  the  nature  and  ciroumstiinces  of  the  case  may  require,  and 
M  may  seem  agreeable  to  equity  and  good  conscience. 

Uay  it  plrsae  yoar  honor,  the  premises  considered  to  grant  unto  your  informant  not 
•dIt  the  State's  writ  or  writs  of  injunction  ifisniug  out  of  aud  under  the  senl  of  thia 
koDoiable  coort,  pnraaMit  to  the  prayer  aforesaid,  but  also  the  State's  writ  of  sub- 

Sua,  iasning  out  of  and  nnder  the  seal  of  this  honorable  court,  directed  Jo  the  said 
e  American  Dredging  Company  and  John  A.  Bouker,  therein  ami  thereby  corn- 
Banding  tfaeoi  and  every  of  them,  on  a  certain  da;  and  under  a  certain  penalty  therein 
lobe  aipresBod,  to  be  and  appear  befp re  this  honorable  court,  then  and  thei-e  to  answer 
blly  the  preiuises,  bat  without  oatii  or  afflriuatjou,  which  is  hereby  waived,  and  to 
Kaod,  to  abide,  and  perform  snch  order  and  decree  therein  as  to  yonr  honor  ahall 
Kem  meet  and  agreeable  to  eqaity  and  good  conscience. 
And  yonr  Informant  will  ever  pray,  d^o. 

John  P.' Stockton, 

A  Homty-timoral. 

9UTX  or  Nbw  JKBeET,  Camden  Counts,  **•' 

Jshn  D.  Ijockner,  of  fnll  age,  being  duly  BjvorD  aocordiog;  to  law,  on  his  oath  saitb, 
that  be  resides  in  the  city  of  Camden,  and  the  County  of  Camden,  and  State  of  New 
Jsney,  and  tbat  he  ia  a  practicing  physician  in  said  city,  tbat  he  is  a  member  of  the 
nly  conncil  of  the  city  of  Camden  from  the  fifth  ward  of  said  eity,  and  Is  also  chair- 
■an  or  presiding  officer  of  tbe  board  of  health  of  tbe  said  city  of  Camden,  and  that 
Petty's  Island  liea  iii  the  Delaware  Biver  north  and  west  of  the  city  of  Camden 
partly,  and  partly  of  the  township  of  Stockton,  and  is  about  two  miles  long,  and  is 
^aite  narrow ;  tbat  the  Delaware  Hirer  divides  at  the  head  of  said  island,  and  one 
cksoDel  flows  along  the  eastern  or  New  Jersey  mainland  or  bank  aud  one  on  the 
western  or  Pennsylvania  bank  of  said  river ;  that  said  island  is  wholly  within  the 
Eaiits  of  the  townabip  of  Stockton,  in  the  county  of  Camden,  and  State  of  New 
Jawy ;  that  a  large  body  of  water  flows  between  said  island  and  the  New  Jersey 
Maiafand  with  tbe  ebb  and  flood  of  tbe  tide,  and  that  said  channel  along  said  New 
Jcitey  is  a  largo  and  deep  channel,  having  a  depth  of  20  feet  at  low  water,  and  navi- 
cable' for  large. vessels,  and  Is  much  nsed  by  the  citizens  of  the  State  of  New  Jersey 
■dt  tbe  parpose  of  the  carrying  on  of  their  bnsiuem.  and  for  commerce  and  naviga- 
tiofi,  sod  that  large  ship-yards  and  veesel-bnitding  establishnients  are  iocal-cd  in  the 
Hid  rity  of  Camden  on  said  stream  or  channel,  and  make  nso  of  and  employ  the  same 
in  tarrjiitg  on  tbeir  said  hnsiness;  that  Cooper's  Creek,  a  larg»<  navigable  stream  of 
Water,  empties  into  said  stream  or  channel ;  that  said  oreek  Is  much  used  for  naviga- 
tita :  that  the  waterworks  which  fnruish  tbe  eniire  water  supply  for  tlie  city  of 
Csndea  and  some  oeit^hboring  towns  are  located  at  Pavonia,  in  tlie  said  towuship 
W  8laekloD,  on  tbe  mainland,  opposite  a  point  on  said  island  about  one  and  one-Qfth 
wba  below  tbe  npper  or  north  end  of  said  island,  and  that  said  water  supply  is  drawn 
Aw  Mid  Eastern  or  New  Jersey  Channel,  aud  tbat  by  reason  of  tbe  ebb  aud  flow  of  a 
linn  body  of  water  throogb  Said  channel  and  the  depth  thereof  tbe  water  drawn  there. 
(>•■  has  been  Tory  pore  and  wholesome,  making  the  water  supply  of  tbe  city  Of 
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Camden  eiceptionallir  cood  for  a  laive  citf  ;  that  there  ia  do  other  available  place 
where  the  vatar- works  lor  the  city  of  CamdeD  coDid  be  located;  that  "The  American 
DredKJDg  CompaDj"  ix  now  engaged  in  digsing  mud.  eaith,  and  Boil  from  the  Woar«ni 
or  PeonsylvaDia  Channel  of  said  river,  anddomping  and  depositing  the  same  into 
said  river  from  the  end  of  said  island  at  the  DOrth,  in  order  to  haild  a  solid  wall  or 
dike  from  the  north  oud  of  aald  island  to  theNew  Jersey  mainland,  so  as  to  close  np  said 
£aet«rD  or  New  Jersey  Channel,  prevent  the  ebb  and  flow  of  said  large  body  of  water 
between  said  inland  and  New  Jersey  maiuland,  and  divert  the  same  to  the  Western  or 
Pennsylvania  Channel  in  order  to  broaden  and  deepen  the  same  ;  that  said  compauT 
has  been  engqged  in  said  work  silica  on,  or  abont  the  1st  day  of  Angnst  last  past,  and 
»re  depositing  snid  mud.  soil,  and  uarth  at  the  rate  of  ROO  to  1,000  onliic  yards  per  day, 
and  have  already  done  great  damage  to  navigation  and  the  water  supply  of  the  city 
of  Camden  ;  and  that  one  E.  L.  B«gi8t«r  has  oommenoed  or  is  abont  I-o  commenoe  to 
drive  pilings  so  as  to  complete  and  strengthen  said  dike  or  wall,  and  it  is  the  purpose 
of  said  company  and  said  Begisler  to  build  a  solid,  permanent,  and  Hnbstautiat  dike 
(torn  the  upper  or  north  end  of  said  island  to  the  New  Jersey  mainland,  so  as  to  rnin 
and  destroy  the  aforesaid  New  Jersey  Channel,  prevent  the  ebb  and  How  of  the  afore- 
said large  body  of  water,  and  ruin  and  destroy  said  ship-yards  and  vessel-bnildinges- 
tablishmenlB,  oanse  said  Cooper's  Creek  t^i  All  np  and  destroy  Its  navigation,  and 
creatA  a  cove  or  pool  in  which  the  dood  of  the  tide  will  carry  the  mnd,  refase,  and 
DIth  always  abounding  in  rivers  on  which  are  situate  large  cities  and  deposit  the 
aame  in  said  cove  and  it  will  there  remain,  there  being  no  force  of  water  above  to 
carry  the  same  olTat  the  ebb  of  the  tide,  so  that  in  a  very  short  time  a  large  stagnant 
pool  will  he  created,  abounding  in  refnse  and  filth,  from  which  the  water  sopply  for 
the  city  of  Camden  aforesaid  iimst  be  drawn,  and  so  cause  said  water  to  become  nox- 
ions  and  unwholesome,  and  cause  sickness,  damage,  and  death  to  the  citizens  of  the 
city  of  Camden  and  of  this  State,  and  destroy  the  health  of  the  community  ;  that  sqid 
building  of  said  dike  is  on  the  property  of  the  Slute  ot  New  Jersey,  is  without  any 
warrant  or  authority  of  taw,  and  is  an  obstraction  to  navigation,  and  a  public  nui- 
sance to  the  citizens  of  this  (jtate,  and  a  destruction  of  their  property  and  rights  and 
of  the  puMic  health  ;  that  the  above-mentioned  actsaud  purposes  of  said  defendants, 
said  company,  and  said  Begister  have  Just  come  to  the  knowledge  of  this  deponent ; 
and  deponent  farther  saith  that  he  has  read  the  foregoing  information,  and  that  all 
the  matters  therein  coutainod  are  trne  to  the  best  of  liis  knowledge  and  belief. 

J.  D.  Lecknkr. 


Statk  of  Nbw  Jbiusv,  Camdeit  Count),  tt ; 

D.  Cooper  CnrmaD,  of  full  age,  bein^  duly  sworn  according  to  law,  on  his  oath 
oaith,  that  he  is  the  city  clerk  of  the  city  of  Camden  and  the  clerk  of  the  board  of 
health  of  said  city  ;  that  he  has  read  the  loreguing  information,  and  tliat  the  mattera 
and  things  therein  stated  are  trne  to  the  best  of  bis  knowledge  and  belief,  and  par- 
licnlarty  are  tbo  matters  abd  things  sta^d  and  contained  in  the  foreKoing  affldavit 
Dade  by  Dr.  John  D.  Leckner,  which  deponent  has  carefull;  read,  trae. 

D.  CoopKR  Carman. 

8woru  and  snbscribed  before  n: 


Schedule  B.— The  Injdkction. 

Hew  Jersey,  to  wit;  The  State  <if  New  Jersey  to  "The  Atoerican  Dretlgiug  Com- 
Fair  I  -I  pany  "and  E.  L.  Begister,  tbeir  workmen,  servants,  and  agents,  Aud  each 
IBKAL.J      ^^j  g^gj.y  ^f  iheia,  greeting: 

Whereas  it  hath  been  represented  to  us,  in  our  court  of  ohaacery,  on  the  part  of 
the  Btale  of  New  Jersey  of  the  attorney -general,  John  P.  Stockton,  that  lie  hath 


lately  exhibited  his  information  against  yun,  thosaid  "Tbe  American  Dredging  Com- 
pany "  and  E.  L.  Begister,  defendants,  to  be  relieved  touching  the  matters  set  forth  in 
aaid  information :  '' 

We,  therefore,  in  consideration  of  Ifae  premises,  and  of  the  particular  matten  set 
forth  In  said  infurmation,  do  strictly  enjoin  and  command  yon,  the  said  "  The  Ameri- 
can Dredging  Company  "  and  E.  1,.  Begister,  your  aud  each  of  your  workmen,  setv- 
ants,  and  Bgi>ntiH,  and  al!  and  every  the  persons  before  mentioned,  and  each  and  every 
of  yon,  under  tbe  penalty  that  may  fall  thereon,  that  you  and  every  of  yon  do  nbso- 
lately  desist  and  refrain  from  further  depositing  any  earth,  soil,  mud,  dirt,  stones,  ot 
•tber  material,  or  driving  any  piles,  or  doing  uny  wmk,  matter,  or  thing  toward  the 
■ODStruction  of  auy  dike  or  wall  from  the  north  end  of  Petty's  Island  over  to  the 
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H«*  Jeney  in«inlati<],  or  esleiKUng  said  IsUnd  over  from  tbe  oorth  end  thereby  to 
Oia  S«w  Jeraey  mftinlKiid,  oi;  Id  aayviM  iDtorfering  with  or  obgCrnotiag  the  Eaatarn 
01  New  Jersey  Chaaael  of  the  Delaware  River  AowiDg  between  suid  ialsnd  and  tbo 
Smt  Jerae;  mainland,  or  in  anywise  iuterfering  with,  polluting,  damaging,  or  de- 
iboTtntc  the  soarce  of  the  water  supply  of  tbe  said  the  city  of  Camden,  until  yoa, 
(be  uid  defendenta,  ahall  have  fully  answered  the  said  information  and  our  uid 
omrt  shall  make  other  order  to  the  ooutraty. 

WitnasB  hia  honor  Theodore  Runyon,  our  chancellor,  at  Trenton,  the  fourth  day  of 
S^tember,  in  the  year  of  onr  Lord  one  thousand  eight  hundred  and  elghty-Ave. 

Oxo.  a.  DUXYXA, 

Cltrk. 
Jobs  P.  Stockton, 

JtUtriitii-Qmeral. 

ScHRDULB  C— Thb  Asswbk  of  the  DKFKNDAirre. 


Theae  deteodante,  now,  and  at  alt  times  hereafter  saving  and  reBetvliiK  aato  them- 
•clves  all  benefit  »Dd  advantage  of  exception  which  nan  or  may  be  bad  or  taken  to 
tbe  manj  error*,  uncertainties,  and  other  imperfections  in  the  said  informant'*  bill  of 
tomplaint  cootained,  for  answer  therennto,  and  to  so  mnch  and  such  parts  thereof  a* 
(beae  defendauta  are  advised  i«  or  are  material  or  necessary  for  them  to  make  answer 
■nio,  answering,  say ; 

L  That  noder  the  provisions  of  the  ant  o{  Congress  passed  the  Sth  day  of  July, 
ISM,  the  sum  of  t30U,(M>0  was  appropriated  for  the  purpose  of  Improving  the  Delaware 
Kver.  trom  Trenton,  New  Jeney,  to  its  mouth — coDtiuuing  improvement.  That  the 
Delaware  River  is  a  part  of  the  navigable  waters  of  the  United  States  connecting 
vith  the  Atlantic  Ocean,  and  lying  between  the  States  of  Pennsylvania,  New  Jersey, 
■id  Delaware,  and  forma  a  continnons  ohannel  for  oommeroe  with  foreign  oonntries 
sod  among  the  States. 

That  a  plan  for  tbe  permanent  improvement  of  the  said  river  was  recommended  by 
a  Board  of  Enfcineers  of  tlia  United  States  Army,  which  said  plan  was  approved  and 
adopted  by  the  SecreUry  of  War  of  the  United  States,  on  the  2d  day  of  May,  188&; 
tbat  a  part  of  said  plan  for  the  improvement  of  said  river  is  the  deepening  of  the 
Aannel  thereof  in  nont  of  tbe  city  of  Philadelphia  by  the  construction  of  a  mke  from 
lUwi's  Point  sonthword  toward  Pct^'a  Island,  for  abont  3.500  feet  in  leD(^;  that 
luler  the  aathority  of  the  said  act  of  CooKress  the  said  The  American  Dredging  Com- 

Ky  entered  Into  a  contract  with  the  United  Stntes  of  America,  on  tbe  tSth  day  of 
/,  1886,  and  tbe  said  John  A.  Bonker,  on  tbe7th  day  of  Auzost,  1685,  to  build  sod 
cmstmctsaid  dike,  and  that  in  pnrsnanoe  of  said  contract,  andnndertbe  luperintend- 
«ce  of  Henry  H.  Bobert,  lieutenant-colonel  of  EnsinecrB,  of  tbe  Army  of  tue  United 
Statea,  and  under  Uie  anthority  and  direction  of  the  Secretary  of  War,  the  said  de- 
■sodanta  were  proceeding  to  construct  said  dike  aforesaid,  which  is  ibe  matt«r  oom- 
pUined  of  in  said  bill ;  tnat  other  than  as  said  contractors  aforesaid,  acting  nnder  tbe  . 
MpervisioQ  and  direction  of  the  Secretary  of  War  of  tbe  United  States,  as  before 
stated,  the  defendants  in  the  above  case  have  done  no  act  whatever  touching  tbe  mat- 
ter complained  of  in  aaiii  bill. 

II.  Tneaedettndanlsaverthat  under  the  provisionsof  the  act  of  Congress  aforesaid, 
aad  under  the  anthority  and  direction  of  the  Secretary  of  War  as  aforesaid,  they  have 
been  duly  antbotized,  and  have  the  ri^^t  to  proceed  to  perform  the  work  and  to  con- 
•tmct  the  aforeesid  dike  in  tbe  said  Delaware  Biver ;  wllhout  this,  that  any  other 
Matter  or  thlDg  whatsoever  in  said  bill  of  complaint  contained,  material  or  eSeotnal 
in  the  law  to  be  answered  unto,  and  not  herein  and  hereby  well  and  sufficiently  an- 
nrared  onto,  confessed  and  avoided,  traversed  or  denied,  is  tme,  all  of  wbioh  matters 
asd  things  these  defendants  are  and  will  be  ready  to  aver,  maintaio,  and  prove,  as 
tkia  honorable  conrt  shall  direot,  and  pray  to  be  hence  dismissed  with  their  costs  and 
charges  in  this  behalf,  most  wrongfnlly  sustained. 

Ameeucam  Dkbdgino  Comfant. 
Isaac  Albertsqn, 
Attest :  Prttidtmt. 

Flotd  H,  Whitb, 
LSKAI.  ]  Seorrtarg. 

Witness: 

Chas.  DAT. 

JOHM  A.  BotnuB. 


:i>y  Google 
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JinproT«ni«i)t  cont«inpUt««  a  dike  from  Plaher's  Point,  on  the  New  Jeney  ahore,  to  > 
poiDtln  the  Delaware  River,  runniog  about  3,600  feet. 

The  city  of  Caoiden  and  the  Bhore-ownew,  believing  that  thia  work  would  divert 
what  1«  now  the  matn  channel  of  the  Delaware  Eiver  at  that  point,  and  throw  it  en- 
tirely on  the  Pennsylvania  side,  to  the  disadvanta);^  of  alt  property,  and  U>  the  dam- 
age of  the  water  used  bv  the  citizens  of  Canideu,  applied  for  and  obtained  a  temporary 
iujonotion  restraining  the  work. 

I  have  examined  into  the  matter  of  late,  and  find,  from  the  opinion  of  those  aocna- 
tomed  lothe  tides  and  the  action  of  the  river  in  tb is  locality,  that  thin  work,  if  carried 
out,  will  reealt  iu  the  folloniug  damage  to  the  interest  on  the  New  Jersey  shore : 

lat.  It  woold  destroy  the  chsDuel  on  this  side,  making  shoal  water  on  a  very  ax-' 
tensive  rlver-fronl,  sod  of  nbst  ia  now  the  sblp-channel; 

Sd.  It  will,  eventnatly,  have  theetfect  of  filling  up  the  navigable  streaoi  of  Cooper'a 
Creek,  on  which  there  is  a  large  number  of  factories; 

3d.  It  interferes  with  the  private  rights  of  peoplewboownlaod  there,  and  partien- 
larly  those  firms  eDseged  in  the  tuanufactnre  of  brick,  which  is  a  large  industry  in 
this  locality.  At  what  is  known  as  "Fish  Hoose,"  this  work,  if  carried  out,  would 
utterly  destroy  their  water  coaimunication  ;  aud 

4th.  What  excites  the  attention  of  the  cttitena  most,  is  the  poasihle  destraction  of 
our  water  supply,  which  is  taken  trom  tbe  water  that  would  be  shoaled  by  the  action 
of  this  dike. 

Preaiuning  that  our  StBt«  courts  will  not  have  the  Jurisdiction  to  prevent  the  De- 
partment from  carrying  out  a  public  improvement  of  this  kind,  I  beg  that  before  the 
work  ia  renewed  Ibe  boarH  of  ofBcers  that  adopted  the  plan  be  re-convened,  or  a  sim- 
ilar one  cnjated  to  lake  Into  consideration  the  puiots  named  by  me.  Our  oitizene  are 
very  much  excited  in  relation  to  tbe  matter,  and  your  compliaoce  with  my  request 
would  be  gcatifylug  to  them. 
Very  respectfully,  yours. 

W.  J.  8KWUX, 

Cf.  5.5. 

Hon.  W.  C.  Endicm>Tt, 

StanU^JI  of  War. 


H.    BOBKBT,   OOBPS    OF 


UniTBD  States  Enqinebb  Office, 

PMadelfhia,  Pa.,  October  9, 18S5. 

Snt:  1  hsve  the  honor  to  snbmit  tbe  followiog  remarks  npon  the  let- 
ter of  Hob.  W.  J.  Sewell  to  the  honorable  the  Secretary  of  War,  referred 
to  me  by  your  iDdorsemeot,  dated  October  3,  1885: 

Tbe  dike  complained  of  is  to  extend  from  Fisher's  Point,  New  Jer- 
sey, 3,000  feet  tovard  the  head  of  Petty's  Island,  with  a  mattress  eill 
about  3  feet  thick,  projecting  600  f<Bet  farther,  leaving  an  open  channel- 
vay  of  about  3,000  feet  between  the  end  of  the  sill  and  the  island,  or 
S,S00  feet  between  the  end  of  the  dike  and  the  island.  The  top  of  the 
dike  is  to  be  at  the  level  of  mean  low  water,  allowing  the  tides  to  flow 
over  it.  The  dike  will  cut  off  the  least  important  of  the  two  channels 
between  Fisher's  Point  and  Petty's  Island. 

Tbe  dike  is  a  portion  of  the  plan  of  tbe  Board  of  Engineers  on  the  per- 
maneot  improvement  of  the  Delaware  Bivcr  appoint^  last  year,  and  is 
evidently  designed  to  throw  more  water  into  the  channel  west  of  Pot- 
ty's Island.  The  project  for  its  construction  was  approved  by  the  hon- 
orable the  Secretary  of  War,  May  2, 1886,  and  contracts  were  made  an- 
der  which  work  waa  commenced  on  the  dike  last  August,  bnt  an  injunc- 
tion served  on  the  contractors  September  4,  put  a  stop  to  the  work. 
The  case  is  now  before  the  United  States  circuit  court.  When  stopped 
the  condition  of  the  work  was  as  follows:  The  contractors  for  dredging 
west  of  Petty's  Island  bad  placed  aboat  26,000  cubic  yards  of  gravel  on 
the  line  and  in  the  vicinity  of  the  dike,  being  about  one-third  of  their 
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eoDtract.  Tbe  contractors  forbntlding  tbe  dike  had,  I  aaderstsnd,  large 
quantities  of  brash  cut  at  rarioas  points,  aod  had  arrangementa  oom- 
pleted,  they  claimed,  to  deliver  material  and  put  in  100  feet  of  dike  per 
dfty  irithin  a  veek  of  the  time  when  they  were  stopped,  bnt  tbey  bad 
Qot  yet  pnt  any  material  into  the  water. 

The  objections  to  the  dike,  as  stat«d  in  tbe  letter  referred  to  me,  are 
foor  io  nnmber,  and  my  remarks  will  be  in  tbe  same  order  as  the  objec- 

tiODS. 

(1)  Objection:  "It  wonld  destroy  the  channel  on  this  side,  making 
■hoal  water  on  a  very  ezt«D8ive  river -front,  and  of  what  is  now  tbe  shrp- 
ehannel." 

Remarks:  The  object  of  the  dike  is  totbrowniorewaterinto  tbe  chan- 
nel west  of  Petty's  l^and,  and  it  will  uudoiibtetlly  diminish  the  flow  east 
of  tbe  island,  but  I  cannot  see  tb)ir>  tliindiminDtion  will  produce  the  dis- 
utrous  effects  claimed. 

(3)  Objection:  "  It  will  eventnally  have  tbe  effect  of  filling  np  the 
uvigable  stream  of  Cooper's  Creek,  on  which  tbere  is  a  large  nnmE>er  of 
bctories." 

Remarks :  It  seems  to  me  that  the  effect  of  the  dike  on  Ooopei's  Creek 
would  be  just  the  opposite  to  the  one  here  mentioned.  In  ordw  to  see 
the  effect,  let  us  snppose  tbe  dike  to  be  built  entirely  over  to  Petty's 
laland,  and  to  be  raised  above  high  water.  We  would  then  have  a  vnl- 
de-sac  in  which  the  flood  tide  would  riBC  higher  than  at  present,  forclDg 
u  increased  amonnt  of  water  up  Cooper's  Creek,  and  thus  increasing 
the  working  force  of  the  ebb  tide,  tending  to  scoar  out  the  creek  to  an 
increased  depth.  In  so  far  as  tbe  dike  will  have  any  effect  upon  Cooper's 
Creek,  it  will,  in  my  opinion,  be  to  improve  the  creek  by  increasing  the 
vorking  force  of  the  tide  in  tbe  creek. 

(3)  Objection:  "It  interferes  with  the  private  rights  of  people  who 
«wo  land  tbere,  and  parttcnlarly  those  firms  engaged  in  the  manafiwst- 
■re  of  brick,  which  is  a  large  Industry  in  this  locality  at  what  is  known 
u '  Fish  House.'  This  work,  if  carried  ont,  would  utterly  destroy  their 
witer  commanication." 

Remarks:  Every  improvement  of  this  nature  uecessarily  interferes 
vith  private  rights.  In  the  course  of  time  it  is  to  be  expect«d  that  the 
area  immediately  behind  the  dike  will  be  partially  filled  np  and  the 
deep  water  be  further  removed  from  the  present  shore.  At  present  it 
it  difflcolt  to  foresee  what  damages  may  result  to  owners  of  adjacent 
lands,  bat  it  wonld  seem  only  equitable  that  they  should  be  fully  re- 
eompensed  for  any  actual  damage  suffered  from  the  construction  of  the 
dike. 

(i)  Objection :  "  What  excites  tbe  attention  of  the  citizens  most  ia 
the  possible  deetraction  of  our  water  enpply,  which  is  taken  from  the 
water  that  wonld  be  shoaled  by  the  action  of  this  dike." 

Remarks:  Even  supposing  that  the  dike  would  destroy  tbe  water 
•apply  of  Camden  or  Philadelphia,  it  would  be  a  question  as  to  whether 
the  use  of  great  nnvigable  rivers  for  supplying  tbe  water- works  of  cities 
ihoald  take  the  precedence  of  their  nse  for  navigation.  If  the  dike 
causes  the  extensive  shoaling  feared  by  the  authorities  of  Camden,  it 
would  be  a  gnestion  whether  it  would  not  be  a  blessing  in  disguise  to 
tbe  water-works  by  preventing  the  construction  of  mannfactories  be- 
tween the  water-works  and  tbe  dike,  which  would  probably  pollute  the 
rirer  more  than  tbe  shoals. 

But  while  tbe  dike  must,  necessarily  reduce  the  amonnt  of  water  flow- 
iagthrongh  this  channel,  and  therefore  produce  some  shoaling,  and  I 
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snppOBfi  all  sboaliog  baa  aome  effect  upon  the  pnrity  of  the  water,  yet 
it  seems  to  me  tbis  effect  of  tbe  dike  4ill  be  so  small  as  to  scarcely 
eater  as  a  formidable  factor  in  the  problem  of  how  to  improve  this  por* 
tion  of  the  Delaware  Biver.  Wbea  the  effect  of  the  dike  is  compared 
with  tbe  effect  of  maniDg  oat  solid  piers  to  tbe  wharf  liaes  on  either 
side  of  the  channel,  as  shown  on  the  accompanying  chart,  and  of  the 
CODStraction  on  the  shores  of  factories  which,  as  stated  in  the  second 
objection,  are  already  numerons  on  Cooper's  Creek,  the  mouth  of  which 
la  only  800  yards  from  the  water-works,  both  of  which  in  time  are  to  be 
expected  in  each  near  vicinity  to  cities  like  Camden  and  Philadelphia, 
it  wbald  seem  that  the  results  from  the  construction  of  the  dike  woald 
be  DO  worse  than  would  be  expected  from  other  improvements  natarally 
to  be  ezpect«d  in  the  vicinity  of  large  cities. 

Yety  respectfully,  yonr  obedient  servant, 

Hbnbt  M.  Robert, 
Lieut.  Col.  of  Engituera. 
Tbe  Chief  of  Enoinebbs.  U.  S.  A. 


aokbdtjle  f. — bfboial  bepobt  of  boabd  op  enainbebs. 

Enqinebb  Office,  U.  S.  Abmt, 
Philadelphia,  Pa.,  Oetoher  2S,  1886. 
Obnebal  :  Tbe  Board  of  Engineers  constituted  by  Special  Order 
177,  Headquarters  Corps  of  Engineers,  series  of  1884,  for  tbe  purpose^ 
of  preparinK  a  plan  for  the  permanent  improvement  of  the  Delaware 
Biver  from  Trenton,  N.  J.,  to  Delaware  Bay,  and  re-convened  by  Spe- 
cial Order  167,  Headqnarters  Corps  of  Engineers,  October  22, 1885,  for 
the  pnrpose  of  considering  certain  objection^  made  by  citizens  of  Cam- 
den, N.  J.,  to  the  construction  of  a  dike  which  the  Board  had  recom- 
mended, beginning  at  Fishet's  Point,New  Joraey,3  or  4  miles  above  Cam- 
den, and  extending  about  3,000  feet  towards  the  head  of  Potty's  Island, 
have  the  honor  to  report  as  follows: 


The  Board  met  at  the  United  states  Engineer  Office  in  Philadelphia 
on  Monday,  October  26,  the  day  appointed.    Present,  all  the  members. 

After  tbe  reading  of  the  papers  submitted  for  their  consideration  by 
the  Chief  of  Engineers,  Senator  8ewell,  of  New  Jersey,  Mr.  Armstrong, 
Mr.  Dialogue,  Dr.  Leckner,  and  others  personally  appeare<I  before  the 
Board  and  made  oral  statementa  of  the  damage  which  they  believed  the 
interests  they  represented  would  sustain  by  the  completion  of  tbe  pro- 
jected dike.  These  statements  indicated  great  opposition  to  the  work ; 
and  in  order  that  a  more  general  and  convenieDt  hearing  might  be  given 
to  the  citizens  of  Camden,  N.  J.,  it  was  arranged  that  a  public  meeting 
should  be  held  at  t«n  o'clock  on  the  following  morning,  at  the  office  of 
Senator  Sewell,  in  that  city,  which  all  interested  persoii8  should  be  in- 
vited to  attend,  for  a  full  and  detaile<l  presentation  of  their  views. 

Tuesday,  October  27. — The  Board  met  at  the  time  and  place  appointed, 
and  heard  the  testimony  of  all  who  wished  to  appear  before  them ; 
after  which,  in  company  with  many  of  the  citizens  interested,  they 
visited  and  examined  the  site  of  the  proposetl  work  and  the  New  Jersey 
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GbsDoel.  Oa  their  retara  to  Philadelphia,  the  same  afternoon,  Hr. 
BrowDtDg  appeared  before  the  Board,  and  gave  oral  testimony  oon- 
«erniDg  the  fishing  incerest  that  wonld  be  affected  by  the  proposed 
vwk  at  Fisher's  Foinc  After  discussing  the  testimony  which  had 
beta  offered,  and  agreeing  npoo  their  report,  the  Board  adjourned,  har- 
iflg  flmt  learned,  ia  consultation  with  the  local  engiaeer,  that  there  wae 
■0  other  qaestioa  of  improvemeat  which  needed  their  attention  at  this 
time  other  than  the  one  especially  refiarred  to  them  by  the  Chief  of 
Engineers. 

At  the  ses^OD  held  at  Senator  Sewell's  office  the  following  gentlemen 
appeared  and  presented  their  objections  to  the  proposed  oonstrnction,  . 
namely: 

1.  Aarnstna  BeeTs,  rapreaenting  the  brickyard  inbireBt*. 
2.'  J.  B.  Wood,  rHpreiMiitinK  the  ahip-yud  internta. 

3.  C>ptaiD  John  B.  Adams,  ithipiiiBater. 

4.  Mr.  Dialogue,  coancilman,  water  oommittee. 

5.  y.  J.  Ueade,  SUte  board  of  health. 

'    S.  Mt.  Baoot,  HDgioeer,  riparian  oommiaaion. 

7.  Jotm  S.  Sbnitz,  oit;  aatveyor. 

8.  H.  M.  BirkeDbioe,  C.B. 

9.  ChftrieaO.  Darracb,  C.E. 

ID.  Senator  Sevell,  of  New  J«raej. 

The  following  spoke  in  favor  of  the  work: 


Many  others  were  preseot  on  both  sides,  but  did  not  preaeat  their 
fiewB. 

The  objections  offered  to  the  prosecution  of  the  work  are  based  upon 
Qie  fear  that  it  will  damage — 

{1}  The  brickyard  prQperty  and  the  fishery  at  Fisher's  Point,  by  caus- 
bg  the  water  to  shoal  in  frontof  these  yards,  lying  jnst  below  Fisher's 
Potot,  which  would  compel  the  extension  of  their  wharves  or  landing 
places. 

(2)  The  ship-yard  property,  by  caasing  the  shoaliog  of  the  water  in 
mat,  which  might  resnlt  in  destroying  their  buslaess. 

(3)  Cooper's  Creek,  where  now  there  is  a  large  amount  of  commerce, 
by  caasing  its  mouth  to  fill  np. 

(4)  The  water  supply  of  the  city  of  Gamdeo,  by  reducing  the  Sow  of 
water  through  the  New  Jersey  Channel  to  such  an  extent  that  a  marsh 
would  gradually  form  behiod  the  dike,  which  would  catch  sewage  and 
other  iinpnre  matter  that  would  otherwise  float  away,  and  thus  the  city 
water,  which  is  taken  oat  of  this  channel,  would  be  rendered  unfit  for 
ose,  and  the  water-works  would  therefore  have  to  be  removed,  at  a  coat 
of  11,000,000  probably. 

(5)  The  health  of  the  uity,  in  the  same  way,  by  the  formation  of  this 
marsb,  which  would  produce  malaria. 

After  careful  consideration  of  the  subject,  the  Board  cannot  bring 
ftemaelres  to  view  these  objections  in  the  serious  light  in  which  they 
■eem  to  be  regarded  by  the  gentlemen  who  presented  them ;  aud  it  ap- 
pears to  be  more  thau  probable  that  mnch  of  the  importance  which  has 
been  attached  to  them  has  arisen  from  the  belief  that  the  contemplated 
dike  was  to  be  (as  was  erroneously  stated  in  the  information  laid  before 
the  chancellor  of  the  State  of  New  Jersey,  upon  which  an  injunction  was 
obtained]  a  solid  high-water  dik(t  extending  from  Fisher's  Point  to  the 
head  of  Petty's  Island,  completely  closing  the  channel.  On  the  con- 
tnry,  the  proposed  dike  is  to  be  a  tow-water  dike  over  which  the  tide 
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vill  ebb  and  flow  partially,  and  it  is  to  extend  only  about  balf  way  across 
the  opening  between  Flsher'a  Point  and  Petty's  Island. 

It  is  probable  that  in  the  cove  formed  between  this  dike  and  the  main- 
land a  deposit  will  take  place  which  may  Qnally  result  in  filling  it  np, 
Hid  in  this  way  the  briok-yard  and  other  property  may  be  affected,  bat 
-whether  favorably  or  Dnfavorably  time  only  will  determine. 

It  is  not  believed,  however,  that  the  work  proposed  will  reduce  the 
volnme  of  water  which  now  passes  tbrongh  the  New  Jersey  ch'nnel  to 
snch  aa  extent  as  to  affect  injurioasly  any  of  the  other  interests  referred 
to. 

Should  the  time  ever  arrive  when,  throagh  changes  in  the  regimen  of 
the  river,  it  woatd  become  necessary  to  close  this  channel  completely, 
in  order  to  preserve  the  main  channel,  some  of  the  evils  now  feared 
might  follow,  bnt  this  is  a  distant  contingency,  and  in  the  event  of  its 
occarrence  Congress  woald  doubtless  be  willing  to  afford  relief  for  the 
local  damage  which  the  general  interests  of  commerce  and  navigation 
may  have  made  it  necessary  to  inflict. 

It  does  not  appear  tn  the  Board  that  there  are  any  other  means  avail- 
able of  successfully  maiutainiDg  the  requisite  chaunel  depth  in  this  part 
of  the  Delaware  River  than  those  which  they  have  heretofore  proposed, 
and  they  recommend,  tlierefore,  that  the  coustrnctioa  of  the  Fisher's 
Point  Dike  be  continued  and  completed. 

Wm.  p.  (Jeaigbill, 

lAeut  CoL  of  Engineer: 
Walter  MoFaelajid, 

Ideut.  Vol.  o/Engmeers, 
G.   L.  OiLLESPIB, 

Major  of  Engineers. 
W.  H.  Hbuee, 

Mt0or  of  Engineers. 
.   Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  S.  A. 


United  States  Engineer  Opfioe, 

Baltimore,  Md.,  October  31,  1885. 
Gbkebal  :  In  sending  forward  herewith  the  report  of  the  Board  on 
the  permanent  improvement  of  the  Delaware  River,  dated  October  28, 
1886,  it  seems  not  out  of  place  to  call  attention  to  the  following  points, 
which  may  be  worth  consideration : 

1.  The  dike  to  which  opposition  has  been  made  is  to  be  tothe  height 
of  low  water.  The  law  of  New  Jersey  already  allows  the  introduction 
of  a  structure  for  a  considerable  portion  of  the  length  of  this  dike  to 
the  level  of  high  water,  or  higher  if  the  riparian  owner  should  so  desire, 
and  this  not  only  on  the  line  of  the  proposed  dike,  but  along  the  whole 
shore  of  the  large  cove  below  it. 

It  is  hence  obvious  that  a  much  larger  interference  is  thus  authorised 
by  the  laws  of  New  Jersey  with  the  tidul  reservoir  on  the  New  Jersey 
side  of  Petty's  Island  than  may  be  reasonably  expected  from  the  low 
dike  of  the  Board  from  Fisher's  Point. 

2.  The  plan  of  improvement,  of  which  the  dike  is  an  important  part» 
contemplates  the  maintenance  of  a  channel  on  the  Philadelphia  side  of 
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Petty's  Islaod  of  26  feet  at  low  water,  .or  about  32  feet  at  high  water, 
and  t)iiB  Ib  the  standard  of  the  depth  to  he  attaiued  throughout  the 
whole  length  of  the  river  below  to  its  month.  The  movement  of  the 
tidal  wave  np  the  rirer  will  then  be  ranch  facilitated.  An  increase  of 
the  average  height  of  the  flood  tide  may  be  expecte<l  above  Petty's  Isl- 
and, dae  to  the  causes  below  it,  whieh  have  been  indicated,  and  couse- 
qiiently  there  will  he  an  increase  in  the  volume  of  disposable  water 
above  Potty's  Island.  This  will  be  still  greater  when  Uie  channel  is 
deepened  as  expected  between  Philadelphia  and  Trenton. 

Under  these  circamstances,  while  it  is  admitt«d  that  the  dike  from 
Fisher's  Point  will  have  the  effect  of  deflecting  a  certain  portion  of  the 
ebb  tide  towards  the  Philadelphia  aide,  it  is  reasonable  to  believe  the 
loss  to  the  I?ew  Jersey  side  will  not  be  material  after  the  expected 
increase  of  depth  is  attained  above  and  below  Petty's  Island. 
Very  respectfully,  your  obedient  servant, 

Wm.  P.  Gbaighili., 
Lieut,  Col.  of  Enffineera. 
Brig.  Gen.  Johm  Nbwtok, 

Chief  of  Engineers,  V.  8.  A. 


LXTTBB  OP  THE  OHrEP  OP  BnOIITXBBS. 

Oppicb  of  thb  Chief  of  EnamBEBS, 

Onitbd  States  Abmy, 
Washington,  D.  C,  November  6, 1885. 

Sib  :  I  have  the  honor  to  submit  the  inclosed  copy  of  the  Report  of 
B(nrd  of  Sngineers  reconvened  with  yonr  sanction  by  Special  Orders 
1(7,  Headquarters  Corps  of  Engineers,  dated  October  32,  1886,  to  con- 
nder  and  report  npon  certain  objections  urged  by  the  Hon.  W.  J.  Sewell, 
IJnit^.  States  Senator  from  New  Jersey,  and  others,' to  the  proposed 
low-waiter  dike  now  in  coarse  of  constrm-tton  between  Fishet's  Point 
ad  Potty's  Island,  in  the  Delaware  Eiver  above  Oamden,  N.  J. 

It  will  be  seen  tbat  the  Board  has  given  patient  consideration  to  the 
otgections  urged  by  the  citizens  of  Camden,  many  of  wbom  presented 
tbeir  views  in  person,  and  report  that  they  "  cannot  brin^  themselves 
to  view  these  objections  in  the  serious  ti);ht  in  which  they  seem  to  be 
regarded  by  the  gentlemen  who  presented  them,  and  it  appears  to  be 
more  than  probable  tbat  much  of  the  importance  which  has  been  at- 
tached to  them  has  arisen  ihim  the  belief  that  the  contemplated  dike 
was  to  be  (as  erroneously  stated  in  the  information  laid  before  the 
Chancellor  of  New  Jersey,  upon  which  an  injunction  was  obtained)  a 
•oltd  bigh-water  dike  extending  from  Fisher's  Point  to  the  head  of  Pet- 
e's Island,  completely  closing  the  channel.  On  the  contrary,  the  pro- 
posed dike  is  to  be  a  low-water  dike,  over  which  the  tide  will  ebb  and 
flow  partially,  and  It  is  to  extend  only  about  half  way  across  the  open- 
ing between  Fisher's  Point  and  Petty'a  lalaud.". 

The  Board  further  remarks  that  it  does  not  appear  "  that  there  are 
any  other  means  available  of  succeHat'ully  maintaining  the  requisite 
ehannel  depth  in  this  part'of  the  Delaware  Biver"  *  *  and 
KGommends  **  tbat  the  construction  of  the  dike  be  continued  and  com- 
pleted." 

The  views  of  the  Board  are  concurred  in  and  recommended  for  ap- 
proval. 
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Id  tbis  connection,  attention  is  respectfully  iuiited  to  tbe  letter  of 
Lieat.  OoL  W.  P.  Craighill,  Corps  of  Engineers,  President  of  tbe  Board, 
dated  tbe  Slst  nltimo,  sabmittiDg  tbe  report.  * 

Previoos  papers  berewitb. 
Very  respectfully,  your  obedient  servant, 

John  :Kuwton, 

Chi^  0/  Engineer!, 
Brig,  and  Bvt.  Maj.  &en. 
HoQ.  Wm.  0.  Ekdioott. 

Secretary  of  War. 

'  Wae  Depaetmbmt,  yovember  9,  1885. 
Approved. 
By  order  of  tbe  Secretary  of  War. 

John  1Vbbdai.b, 

Chief  Clerk. 


Dnitbd  States  Enoinebb  Opfioe, 

Philadelphia,  Pa.,  Febmary  20,  1886. 

Sib  :  In  compliance  witli  yonr  indorsement  of  tbe  12tb  instant,  on  the 
letter  of  Mr.  W,  R.  Tnofaer,  I  have  the  honor  to  submit  the  following 
report  with  estimate  of  the  cost  of  improving  tbe  cbanuel  over  Smith's 
Island  Bar  in  the  Delaware  Biver. 

Smith's  Island  Bar  lies  in  tbe  middle  of  tbe  Delaware  River  between 
Philadelphia,  Pa.,  and  Oamden,  N.  J.  It  is  about  1^  miles  in  length 
between  the  6-foot  curves  and  covers  about  three-fourths  of  the  water 
froutofCamden,  The  mass  of  the  commerce  that  crosses  the  river  from 
Pennsylvania  to  Kew  Jersey  at  Philadelphia  mast  cross  this  bar,  which 
at  mean  low  tide  does  not  aflforf  a  channel  of  2  feet  depth.  The  United 
States  spent  $10,000  in  1SS3-'81  in  dredging  a  cbanuel  of  10  feet  depth 
across  this  bar  jost  above  Smith's  Island,  but  it  has  since  filled  up,  so 
that  I  understand  there  is  not  now  more  than  2  feet  at  low  water  at  tbis 
locality.  A  narrow  caual  has  been  cut  and  maintained  between  Smith's 
and  Windmill  islands,  which  form  a  part  of  this  bar,  by  the  ferry  com- 
panies. 

The  channel  formerly  dredged  by  tbe  United  States  and  the  narrow 
'  canal  maintaiued  in  the  interest  of  the  ferry  companies  have  both  been 
cut  at  right  angles  to  the  general  axis  of  the  river,  and  therefore  could 
not  be  kept  open  by  the  currents. 

Oil  the  accompanying  tracing  is  shown  the  location  of  the  cut  across 
this  bar  that  I  would  propoiie  as  the  best  solution  of  tbe  problem.  The  ebb 
current  would  help  keep  it  open,  while  tbe  dood  would  not  injuriously 
ai&Vtct  it.  I  would  aim  at  maintaining  a  low- water  chaauel  of  10  feet 
depth  and  at  least  200  feet  wide,  and  would  therefore  propose  to  dredge 
a  channel  of  200  feet  width  to  a  depth  of  12  feet,  and  to  protect  this 
channel  by  a  simple  revetment. 

The  estimated  cost  of  this  work  is  $40,000,  of  which  $20,000  is  for 
dredging  100,000  cubic  yards  of  sand,  and  the  remainder  for  constrnct- 
ing  2,000  feet  of  revetment.  Tbe  entire  amount  should  be  appropriated 
at  one  time. 

Very  respectfully,  your  obedient  servant, 

Hbnby  M.  Robbbi, 
Lieut.  Col.  of  Engineert. 

The  Ghibp  op  Ehoinbebs,  U.  S.  A. 


APPENDIX    F — ^REPOKT  OP  LIEUT.-OOL.   BOBBRT. 
(ihon  Phlkdalphlft.) 


A  totjd  of  6,3X0  loaded  TeiMUoarT7iag908,942Kn>MloDs  of  freight.  The  eatlnwted 
nlH  of  ahlpmeDU  Arriving,  622,4Ui{  long,  wu  tU,7!M,90B,  mad  that  of  departioK, 
1SG,45»  toDs,  at  |9,%»,aS3,  a  toUl  of  $21,984,731. 

The  oAiikl  ooUector  at  BordentoiTQ  eatimates  the  tonnam  by  water,  to  and  from 
Boidoitown,  for  the  yeiir  ending  Dooeniber  31,  1S85,  not  eoteriuK  the  oaaaj  and  tbere- 
fen  not  inolnded  in  above  atateinent,  ut  227,000  grow  torn.  Thii  would  make  the 
•nragata  tonnage  of  the  Delaware  Birerat  Borden  town  1,135,942  torn. 

In  Mdltion  to  the  foregoing,  teveralBteamboatsniD  daily  dniing  the  wason  of  oarl* 
plion  between  Philadelphia  and  points  on  the  river  above,  carrying  a  targe  number 


M  IMt  IMai»ar»  Biter  Front,  at  Fori  fiMAmoiul,  during  t> 


Smmatti  ttaltmtnl  of  n 


Par  movement  of  uoal 

For  movement  of  grain 

Fn  movement  of  general  merchandise.. 
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Entend. 

CiMnd. 

31 
41 

30 
1  MM 

um 
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Export  of  grain  and  pelroUum  durixp  18B5. 

Wheat bUBhela..     3,368,905 

Com do....     6,028.564 

Petrolenm : b»nel(i..    3,068,120 

The  kbove  infomiatloii  was  furnished  by  the  Philadelphia  Harltime  Exchaagv. 


Fa. 

IMPEOVEMENT  OF  DELAWARE  KIVEE  AT  SCHOONER  LEDGE,  PBWMSYL- 
VANIA  AND  DELAWAEE. 

yo  work  was  done  at  this  locality  dnriog  the  past  flsoal  year.  The 
appropriation  of  $40,000,  August  2, 1882,  waa  the  last  made  specifically 
for  ttiis  worb,  and  available  fands  were  practically  exhaasted  daring 
the  working  season  of  1884.  The  total  amount  expeuded  has  been 
(170,000,  and  has  resulted  in  the  formation  of  a  cbanuel  330  feet  wide 
and  24  feet  deep  at  mean  low  water  throagb  the  rocky  ledge. 

The  improTement  of  this  locality  is  considered  in  the  Report  of  the 
Board  of  Engineers  of  18K4  for  the  permanent  improTCment  of  Dela- 
vare  Biver  and  Bay,  and  will  be  foand  in  the  Report  of  the  Chief  of  En- 
gineers, 1885,  page  822.  This  report  shows  that  to  obtain  at  this  local- 
ny  a  channel  OUO  feet  wide  and  26  feet  deep,  at  mean  low  water,  would 
require  the  removal  of  aboat  20,000  cubic  yards  of  rock  and  46,133  ca- 
bic  yards  bowldera,  gravel,  aud  sand,  at  an  estimited  cost  of  $449,063. 

The  improvement  of  Schooner  Ledge  should  form  a  part  of  the  com- 
prehensive plan  for  the  permanent  improvement  of  the  Delaware  Biver, 
as  recommended  by  the  Board  of  Engineers  of  1884,  and  no  appropria- 
tioD  is  asked  for  under  the  above  title,  siuce  it  is  for  the  best  interests 
of  the  work  and  of  com  merce  that  all  funds  for  the  improvement  of  the 
main  ship-channel  of  the  river  be  appropriated  under  the  general  title 
of  "Improvement  of  Delaware  Biver  from  Trenton,  N.  J.,  to  its  mouth." 

This  work  is  situAted  in  the  oollootion  district  of  Philadelphia,  whiob  is  the  nearMt 

K;t  of  entry.    The  araount  of  reveuue  colleotwd  at  that  port  dn  ring  the  year  ending 
cember  31, 1B85.  was  (13,801,190.61.     The  nearest  fort  andligbt-hoDsesare,Te«pect- 
ively,  Fort  Mifflin  and  the  Schooner  Ledge  range  lights. 

Total  appTopriatioDH  to  June  30,  1886 -. ftTO.OOO  00 

Total  expenditures  to  June  30,  1886 170,000  00 

Money  statement. 

Jnly  1,  18&%  atnonnt  available $162  93 

July  1,  1886,  amuunt  oxpeuded  doring  fiscal  year,  ezolusive  of  liabilities 

outvtanding  July  I,  1885 t 162  »3 

Amount  (estimated)  required  for  completion  of  existing  project (') 

'Included  in  amount  required  for  completion  of  existing  project,  "  Delaware  Hirer 
ftvm  Trenton,  N.  J.,  to  its  month." 
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F3. 

IHPBOTBMENT  OF  DELAWAEB  BIVEE  NEAB  CEEBEY  IfiLUfD  FLATS. 
DELAWARE. 

No  vork  was  done  at  this  locality  duriuK  the  past  fiscal  year.  The 
tppropriation  of  $100,000  of  August  2,  1882,  was  the  last  made  spa- 
dfically  for  this  work,  aod  available  funds  were  practically  exhausted 
doriDg  the  workiDg  season  of  1883.  The  amonot  expended  bos  been 
9400,000,  and  was  applied  to  the  tbrmation  of  a  dredged  channel  aboat 
2  miles  long,  470  feet  wide,  and  24  feet  deep  at  mean  low  water. 

The  improvemeut  of  this  locality  is  considered  ia  the  Report  of  the 
Board  of  Eogiueera  of  1864  for  the  permanent  improvement  of  Dela- 
ware Biver  and  Bay,  and  will  be  fonnd  in  the  Report  of  the  Chief  of 
Engineers,  1885,  page  822.  This  report  sbowa  that  to  obtain  at  this  lo- 
cality and  tbrongh  the  shoal  water  in  its  vicinity  a  channel  600  feet  wide 
and  36  feet  deep  at  mean  low  water  would  require  the  removal  of  aboat 
828,200  cDbic  yards  of  sand  and  mud,  at  an  estimated  cost  of  $248,160. 

The  improvement  of  Cherry  Island  Flats  should  form  a  part  of  the 
comprehensive  plan  for  the  permanent  improvement  of  the  Delaware 
Biver  as  recommended  by  the  Board  of  Engineers  of  1881.  "So  appro- 
priatioD  is  asked  for  nnder  this  title,  as  it  is  for  the  best  interests  of  the 
work  and  commerce  that  all  the  funds  for  the  improvement  of  the  chaa- 
sel  of  the  Delaware  River  be  appropriated  nnder  the  general  title  of 
"Improvement  of  Delaware  River  from  Trenton,  N.  J.,  to  its  month." 

Tbi*  work  Ilea  in  the  oolleotlon  distriot  of  DelAWsre,  with  Wilmington  u  its  near- 
«t  port  of  eatry,  st  wbioli  the  revenae  collMted  dniitiK  tbe  year  ending  Deoambw 
n,  1HS5,  smoanted  to  11:^,573.93.  The  nearett  fort  and  Tight-boDMs  are  reapeottvely 
fart  DelawM«  and  Cherry  Island  range  lights. 

TbUl  ftpprapriationa  to  June  30,  1886 tUO,000 

TMal  expeDditnrea  to  Jane  30,  1886 400,000 

Money  8Uittm«nt. 

Jnljl,  lase,  amonnt  avaiUbls .' #1.456  74 

JdIj  1,  1686,  amonnt  expended  doring  fiscal  year,  exolnslTe  of  liabilities 
Mtstanding  July  1,  1885 l.«6  74 

AjDonnt  (evtimatod)  rvqniTsdfor  oompletion  of  existing  projeot (*} 


F4. 

UIPBOVEHBNT  OF  <FRANRFORO  CREEK.  PENNSyLVA.NIA 

No  work  was  done  on  Frankford  Greek  daring  the  last  fiscal  year>  and 
DO  appropriation  for  its  improvement  has  been  made  since  that  of  An- 
gust  3, 1883,  appropriating  $10,000.  This  amoant  was  practically  ex- 
pended during  the  fiscal  year  ending  Jane  30, 1883,  in  the  formation  of 
a  dredged  channel  7  feet  deep  at  mean  low  water,  and  extending  &om 
the  month  of  the  creek  to  above  Bridge  Street  Bridge,  Bridesbnrg. 

l^iB  creek  is  entirely  within  the  corporate  limits  of  Philadelphia,  and 
it  is  nndeistood  to  be  regnlated  by  the  municipal  authorities.    It  is  not 

'  loeladed  in  amonnt  leqnired  for  oompletion  of  existing  project,  "  Delaware  Biver 
60B1  TreotOD,  N.  J.,  to  its  month."  . 

.et:,y  Google 
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ooDsidered  io  tbe  iatereet  of  commerce  and  DavigatioD  to  leoommend 
fartber  appropriations. 

FrftuUbrd  Creek  lie«  wfaoU;  within  the  port  of  entiy  of  Philadelphia,  t  whloh 
tha  revenae  oollected  dnling  the  year  endinft  Deoember  31,  1886,  amounted  to 
|13,S01,190.ei.  Tbe  ueMest  &rt  and  light-hooRee  ara,  nwpeottTely,  Fort  Mifflin  and 
Honeahoe  range  lights. 

Total  appropriations  to  Jane  30,  IB86 910,000  00 

Total  expenditnroB  to  Jnne  30,  IBSe 0,735  50 

Money  ttatmunt. 

Jnly  1, 1886,  amount  available 96tS7  17 

Jn^  1, 1S86,  uuoant  expended  dnring  fiaoal  ;ear,  exolasire  of  liabiUtiea 
ontBtandiug  Jul;  1,1886 292  67 

Julyl,  1886,  amonnt  available .' 964  SO 

t  Amoant  (eeCimated)  reqoiredfor  oompletion  of  exiating  pntjeot 30,000  00 

i  Sabmitted  in  compliance  with  reqninmeDte  of  aeoUon  2  of  river  and 
{     bubor  acts  of  1666  and  1867. 


Arri/oaUmUl  t^ttrturti^f  vttMUiwrlMg  Ottj/tar  m4bm  DitaM»  SI,  1SB6. 
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The  above  Information  was  famished  by  the  Uaaou  Fmit  Jar  Company,  of  Brides- 


IMPEOVEMENT  OF  SCHUYLKILL  BIVEK,  PENNSYLVANIA. 

Under  a  contract  with  the  National  Dredging  Company,  dated  Ooto- 
ber  6j  1884, 36,004  cubic  yards  were  removed  during  the  fiscal  year  from 
the  nver  between  Point  Breeze  and  Girard  Point  piers.  This  contract 
was  completed  Jnly  31, 1386,  by  the  aggregate  removal  of  88,734  onbic 
yards,  at  28  cents  per  cabio  yard. 


mzecDy  Google 
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The  work  done  was  applied  towardn  obtAiniog  a  low-wster  depth  of 
20  feet  for  a  width  of  250  feet  on  that  part  of  the  river  aoder  improve- 
BWDt  between  Oirard  Point  and  Oibsou's  Point,  and  in  accordance  with 
the  approved  project. 

The  appropriatioDS  for  the  improvement  of  this  river  began  in  1870. 
■Dd  have  been  applied  to  the  deepening  ^nd  widening  of  the  Datural 
diannel  by  dredging,  so  that  at  present  the  river  has  an  improved  chan- 
nel 300  feet  wide  and  24  feet  deep  from  its  month  to  Girard  Point,  a 
distance  of  aboat  1  mile ;  a  channel  fit)m  IfiO  to  200  feet  wide  and  20 
feet  deep  from  Oirard  J*oint  to  Gibson's  Point,  a  distance  of  3  miles  j 
and  a  channel  IJJOfeet  wide  and  IS  feet  deep  from  Gibson's  Point  to 
Obeotnat  street 

The  natoral  character  of  the  banks  and  the  bed  and  the  tidal  ohnrao- 
teristics  of  the  river  are  sach  as  to  render  gaite  permament  the  im- 
proved  channels. 

The  work  which  has  been  done  is  of  great  benefit  to  commerce,  and 
ttie  ftiTtber  improvement  of  the  river  to  the  completion  of  the  existing 
project  wonld  be  of  great  advantage. 

Daring  the  fiscal  year  ending  Jnne  30, 1887,  available  ftinds  will  be 
■ftplied  to  dredging. 

An  appropriation  of  (76,000  is  recommended  for  the  fiscal  year  end- 
ing Jnoe  30,  1888,  and  if  an  appropriation  is  made  it  will  be  applied  to 
di«dging  in  fortherauce  of  the  approved  prqject. 

TaUl  kppTopriationi  to  Jane  30,  188S $360,000  00 

Totol  expenditnran  to  Jnne  30,  1686 M9,615  3S 

Thia  woik  ]<e«  JQ  tbe  ooUeotlon  dirtrlot  of  PhilAdelphik,  at  whioh,  u  a  port  of  entrj, 
tbera  wma  oollecMd  daring  the  year  endins  DeoemberSl,  IBSS,  revenne  to  theamount 
rf  $13,801,190.61.  The  oeareHt  fort  and  Tight-IionwMi  are,  respeotively,  Fort  Mifflin 
nd  Sehaylklll  River  tange  llgbts. 

Money  tUttemettt. 

Jolyl,  1885,  unooDtBTailable |tl,57ij  B7 

ill;  1,  1886,  Mnonnt  espended  during  fisokl  year,  exoloalvo  of  liabililiea 
imtrtwiding  Jolj  1,  ltS86 11,  IM  35 

Jilfl,  ISeSv  Mnonnt  available 384  62 

iMnnt  sppiopriaMd  by  oot  approved  Aogoat  h,  1686 18,750  00 

•   A>oiint  available  for  fiscal  year  ending  jQse  30,  1887 1E>.  134  63 

11G,^^<0  00 

30,1888    75,000  00 


(Arnonnt  {eatimatod)  reqnired  for  completion  of  existing  project llG,^'riO  00 

I  AmonDtthatoanbepi\)ntab]yexpend<«infiHcalyearaDOing  Ji       "" 


1  Sabmitted  in  compliance  with  requirements  of  section  3 
harbor  acts  of  1866  and  1867. 


COHMEBCIAL  BTATISTlCa. 


'      nm. 

IVhu. 

ttf,sn 

1 

•banted  bj  1,W  cawJ.tMwts. 

t  Csntod  bT  an  esul-boat*. 
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The  kbore  lufarmkttoD  wu  fbmiBhed  by  Hr.  G.  M.  T»f  lor,  auditor  freight  r»oaipti, 
FennarlvMiia  Railroad  Company. 

Number  of  dmmI*  md  MdmatMl  •tipMcnlf  of  p^nlewm  from  Qihion't  Point  dvrbif  It* 
jiear  enSing  Deoembtr  31,  18a6. 

Ships U 

Bulu 69 

Brigs 1 

SohooDera S 

Barges  and  sloops 10 

Tjotal  vessels 96 

ToUl  barrels 238,908 

Nimber  of  vswri*  at  Potnt  firsw*  and  total  MpmmU  of  pttroUuM  dwring  Ott  yoar  mAitf 
Decemhtr  ^,  1886. 


Ships IM 

BaAs 346 

Brigs 19 

Schooners ,.. -O 

Barges  and  sloops ^ —  3S 

Total  vessels 6S6 

Total  barrels 8,170,6*3 

Number  qf  veueU  at  ami  tUpmmtt  of  jraitifrom  QiraH  Point  «I«Mlor«  tbirims  tko  yoor 
OHditv  DMemSv  31,  1S85. 

Sl«a(nsliipa 65 

Ships 1 

Barks 10 

Sohoooers,  sloops,  and  barge* Sll 

Total  vessel* «91 

Total  bushels  grain $.664,613 

Total  tons  merchandise S7,47G 

Jftisitw  </  DOMal*  arrMug  at  tkt  «karMt  of  lk»  f  nlefesrtertsr  loo  Oow^anf,  Jokm  B*M 
4-  8on$,  O.  F.  Parker,  and  Harrtton  BroOurr  *  Co.,  o»  BAuglUU  Bbier,  Atrtaf  0>« 
year  mdia;  Dtetmbor  31, 1B8S. 

Barks 11 

Brigs S 

Sokoonttn 150 

Total 163 

Canjing—  T*"*- 

Brimstone  andolav ■■.: 3,734 

Ice 71,649 

Marble 15,390 

Stone 8.466 

Total 98,069 

The  above  information  was  fbmislied  by  Heoan.  Peter  Wrigbt  &  Sou,  of  Philad^- 
pbla,  Pa. 


F6. 

ICE-HABBOB  AT  MARCUS  HOOK,  PEHNBYLTANIA. 

Dnder  an  agreement  with  the  American  Dredging  Company,  dated 
ITovember  16, 1885,  34,000  cnbto  yards  of  material,  at  20  oenta  per  cabio 
yard,  were  removed  by  dredging  from  the  area  between  the  llrst  and 
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second  and  the  second  and  tbird  pairs  of  ice-piere.  The  dredfirtiiff  be- 
tween the  first  atid  second  pairs  of  piers  was  to  a  deptb  of  23  feet,  and 
ihat  between  tbe  aecoud  and  third  pairs  of  piers  ta  a  depth  of  24  feet 
below  mean  low  water.  The  deepened  area  extended  to  lines  about  25 
feet  inside  of  the  inner  faces  of  the  ice-piers.  This  dredging  renders 
sboat  two- thirds  of  tbe  area  of  the  harbor  protected  by  the  piers  avail- 
able for  vessels  drawing  from  22  to  26  feet  at  mean  low  .water. 

Under  an  agreement  with  Messrs.  Davis,  Irvin  &  Sanville,  dated 
Kovember  24, 1885,  and  for  the  sum  of  $298,  two  gronps  of  mooring 
piles  were  placed  in  the  harbor.  These  groups  of  piles  were  placed  on 
the  line  of  the  inner  ice-piers,  one  group  being  midway  between  the 
Hist  and  second  pairs  of  piers,  and  the  othergronp  midway  between  the 
second  and  third  pairs  of  piers.  The  distance  between  the  piers  on  these 
lines  was  about  600  feet,  and  experience  had  shown  that  the  distance 
was  too  gre-at  between  mooring  points.  These  groups  of  piles  reduce 
the  distaoce  between  mooring  points  to  about  300  feet,  and  are  found  to 
add  greatly  to  tbe  value  of  the  harbor. 

This  harbor  is  of  considerable  value  to  tbe  commerce  of  the  river 
during  tbe  winter  season,  and  at  times  is  filled  to  its  full  capacity.  Its 
DtUity  will  continue  even  when  tbe  proposed  ice-harbor  at  the  bead  of 
Delaware  Bay  is  built,  since  the  ice-harbor  at  Marcus  Hook  will  always 
be  ralosble  as  a  refuge  for  vessels  in  tbe  upper  part  of  the  river. 

Tbe  inner  pier  of  the  third  pair  shows  signs  of  instability,  and  may 
require  in  the  near  future  extensive  repairs.  The  value  of  the  harbor 
to  vessels  seeking  temporary  refuge  from  ice  is  somewhat  reiluced  from 
the  practice  of  vessel-owners  utilizing  the  harbor  as  a  place  in  which 
their  vessels  are  permanently  placed  during  the  winter  season.  This 
practice,  while  it  enables  the  owners  of  such  vessels  to  escape  dock  and 
vharf  charges,  incumbers  tbe  harbor  nnnecessarily,  and  there  should 
be  sach  legislation  as  would  give  the  United  States  authority  to  ap- 
point a  harbor- master,  with  power  to  control  tbe  harbor. 

Available  funds  were  entirely  exhausted  during  the  past  fiscal  year. 

Ihiriiig  the  fiscal  year  ending  June  30,  1888,  if  funds  are  available 
diey  will  be  applied  to  the  construction  of  the  bulkhead  along  the  shore 
bont  of  tbe  harbor  and  in  deepeuingby  dredging  the  shoal  areas  of  tbe 
Wbor  in  accordance  with  the  present  project  for  its  Improvement. 

It  U  located  in  the  coUectioD  district  of  Philadelphia.  This  is  tb«  nearest  port  of 
(dDj,  tbe  collectioDB  during  the  year  ending  December  31,  lt)S5,  ainoiinttag  to  |13,- 
m,lM.t>l.  Tbe  nearest  fort  and  hght-boDBe  ant,  respectively,  F'ort  Hlfflin  and  Cbria- 
>>tu  LiKbt. 

Total  appropriations  from  1860  to  Jane  30,  Ittee '. |179,000 

Total  expenditures  from  1866  to  Jane  30,  1886 179,000 

Moneji  gtatement. 

Jnlyl,  1<«5,  amount  available »?.43e  16 

July  I,  1886,  omonnt  expended  during  ShcbI  year,  exclusive  of  liabilities 
ootstandlng  July  J,  1855 7,438  16 

Amnint  appropriated  bj  act  approved  Angost  5, 1686 15,000  00 

iAmonDt  (estimated)  required  for  completion  of  exiatins  project 35,000  00 
Anounttliatcan  be profitablfexpeodeainfiscalyear ending JuneSO,  1888    35,000  00 
Submitted  In  compliance  mth  requireraente  of  secllon  U  of  river  and 
harbor  acta  of  IBeSand  1667. 
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Attfraet  of  propotttU  for  dredging  at  tkt  ice-harbor  al  Marcm  Hook,  Pa.,  reoeived  tm 
retponte  to  eiTeular-Mier.and  opined  yowrahtr  16,  188S,  by  LUitt.  Col.  Benry  M.  Soh- 
ert,  Corp*  of  Engineers 

So.  Muuw  ud  ■ddrcawi*  orUddnv.  ooUo'y*^.  '  ^■°"k>- 


AmerlMO  DroljElDfE  Conpuy,  Phlladelphi*.  P> >  tO    , 

WtUIun  C.  Turner.  PblUdclpblh  Pa I  M    I 

NiUonalDTedEJniiCDmpaiiT,  Wllmlnrtan,  Del I  IM 

FnDkC.Bomera.FblUdelpbk,Pa 21' 


Abitraot  of  propotalt  for  plating  too  groupt  of  mooring  piU*  at  theUe-harbor  at  Marotia 
Hook,  Pa.,  received  in  retpoHte  to  eireular-Utler,  and  opened  IfovemberU, 168^,  bg  JAevt. 
Col.  Henry  M.  Robert,  Corpe  of  Engineer*. 


Nmra  mi  addnMea  of  biddn*. 

Jtvrtt.  trrln  *  SMvUIe.  Ptall«lelpbi(t  Pk 

Benboafferft  VaaEbn.  WllmliiiEUin,  I>el 

J.PoweUftSon,  PbUadclpbU,  Pa 


Price.  Bemarka. 

•an  I  Aooaptod. 


ICE-HARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  August  2,  1882,  contaiued  au  appropriation  of  $25,000  for  ' 
"  ice-barbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken  piers 
in  cbaimel  back  of  Reedy  Inland,  Delaware."  Tlie  sum  of  i3,700  was 
expended  in  1883  in  removing  the  snnkeu  piers  at  Beedy  Islaud,  and 
$3,800  in  surveys  and  examinations,  leaving  an  available  balance  of 
$17,500  atthe  commencement  of  the  last  fiscal  year,  of  which  nothing 
has  since  been  expended. 

The  importance  of  this  icebaibor  has  been  fnlly  set  forth  in  previous 
reports,  but  the  difficulties  connected  with  it  are  ao  great  that  £  do  not 
think  there  has  yet  been  any  satisfactory  solution  proposed.  From  all 
the  information  I  have  obtained,  the  inclosing  of  the  area  by  a  bar- 
rier that  will  prevent  the  ingress  and  egress  of  ice  will  be  no  improve- 
ment upon  the  plan  of  detached  ice-breakers,  as  heretofore  used  in  this 
river.  But  the  questiou  of  the  most  economical  construction  for  the 
ice-breakers,  whether  they  should  be  stone  piers,  pile-piers,  or  floating 
pontons,  requires  more  study  than  has  yet  been  given  to  the  subject. 

It  is  hoped  that  a  report  with  plans  and  estimates  may  be  submitted 
during  the  ensuing  fiscal  year. 

Money  statement. 

.Inly  1,  1885,  aoioimt available $17,500  00 

July  1,  1886,  umouDt  available 17,500  00 

C  Amount  (eBtiinat«d)  reqa'red  for  completion  of  exiatiog  project 361,  OIK)  OO 

<  8Dbmitte<1  in   compliance  with  requirements  of  aection  2  of  river  and 
(      haibor  acts  of  1866  and  1IW7. 


itizecoy  Google 
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United  States  Bnoineer  Opfioe, 

Philadelphia,  Pa.,  November  28, 1885. 

Sir  :  I  have  the  houor  to  mibmit  the  followiug  objections  to  the  spe- 
cial plan  of  au  ice-harbor  at  Liston'a  Point,  Delaware  River,  referred 
to  me  for  report  Febraary  14, 1885. 

The  plan  appears  to  be  a  modification  of  the  method  of  two  parallel 
piers  perpendicular  to  the  shore,  the  modiflcation  consisting  incurving 
the  piers  8o  as  to  bring  the  onter  ends  about  one  bnndred  yards  apart, 
this  opening  forming  the  entrance  to  the  harbor. 

Each  pier  consists  of  a  series  of  small  iron  pile-piers  connected  by  an 
iron  railing,  supported  at  intervals  by  single  iron  piles.  The  railing  is 
BDfficiently  close  and  high  to  prevent  the  ice  from  tioating  through  it. 

The  fundamental  idea  of  the  plan  appears  to  be  to  keep  out  of  the 
harbor  all  extraneous  ice.  This  is  a  great  advantage  if  not  obtained  at 
too  great  cost.  Is  not  ihe  cost,  however,  greater  than  the  benefit  t  In 
order  to  keep  out  the  extraneous  ice  it  is  necessary  to  confine  the  in- 
side ice,  so  that,  though  repeatedly  broken  up  by  the  ice-boats,  instead 
of  being  driven  out  of  the  harbor  by  the  current,  as  at  the  present  ice- 
barbors  on  the  Delaware  River,  it  wonld  remain  to  become  solid  again. 
It  would  seem  bat  natural  that  the  ice  inside  the  harbor  should  be  much 
thicker  than  what  is  outside,  and  prove  a  serious  hindrance  to  the  use 
of  the  harbor ;  but  in  order  to  keep  out  the  extraneous  ice  by  a  railing 
it  is  necessary  to  make  the  much  more  serious  sacrifice  of  saitable  en- 
uances  t4>  the  harbor,  leaving  only  one  entrance,  and  that  on  the  side, 
BO  tiiat  vessels  will  have  to  enter  and  leave  the  harbor  across  the  cur- 
rent. 

There  would  be  no  special  objection  to  the  entrance  provided  it  were 
the  entrance  to  a  river,  like  the  harbors  on  our  Kortheru  Lakes.  In 
such  case  a  vessel  conid  approach  at  full  speed  on  the  line  of  the  axis 
of  the  entrance  with  safety,  for  she  would,  after  entering,  have  snffl- 
eient  lime  to  slow  down  before  reaching  the  harbor  proper  where  ves- 
sels lie.  But  in  the  ice-harbor,  ou  the  contrary,  she  must  enter  so 
slowly  38  to  permit  her  being  brought  to  a  stop  within  200  or  300  yards 
to  avoid  collision.  While  rnnuing  at  this  slow  speed  the  vessel  may 
hare  to  contend  with  a  strong:  cross-current  containing  floating  ice, 
rendering  the  entrance  very  difficult,  which  difflcalty  wonld  be  greatly 
iacreaaed  if  at  the  same  time  a  strong  easterly  wind  were  blowing. 

The  Oswego  Harbor,  with  an  entrance  350  feet  wide,  and  a  bad  cross- 
current at  times,  is  a  somewhat  similar  case  to  this,  and  vessels  are 
obliged  to  keep  up  full  speed  iu  order  to  make  that  entrance. 

Ill  the  plan  of  ice-harbor  naed  at  Marcus  Hook  there  is  a  clear  space 
of  100  feet  between  adjacent  piers,  allowing  a  vessel  to  choose  between 
several  entrances,  and  to  enter  and  leave  the  harbor  against  the  cur- 
rent, so  that  the  vessel  is  manageable  at  alow  speed,  and  this  advantage 
should  be  retained  unless  at  the  sacrifice  of  something  still  more  im- 
portant. This  plan  has  appeared  to  work  well  in  the  past,  and  I  have 
been  anable  to  get  at  facts  that  would  justify  the  proposed  change  of 
plan. 

As  far  aa  the  details  of  the  plan  are  concerned,  I  have  only  given  them 
efficient  study  to  make  me  feel  very  doubtful  as  to  the  piers  and  bar- 
riers being  strong  enough  to  do  the  duty  required  of  them.  The  screw 
piles  at  Leweif  could  not  be  forced  into  the  hard  bottom,  where  the 
water-jet  could  not  be  used.     At  the  site  at  Liaton's  Poiut  the  hard  bot- 
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torn  is  from  20  to  60  feet  below  mean  bigli  water,  ntid  it  does  not  seem- 
to  me  tliat  even  the  piers,  as  projected,  much  leas  the  iutermediate  light 
barrier,  would  stand  the  shocks  of  vessels  aad  ice  to  which  they  would 
be  exposed. 

The  barrier,  or  railing,  is  an  indispensable  part  of  thb  proposed  plan, 
the  pieis  being  too  small  to  afford  protection  to  vessels,  as  is  done  by 
the  ])iers  at  the  existing  ice-harbors.  If  the  barrier  is  abandoned  the 
whole  plan  goes  with  it. 

The  expense  of  the  construction  at  such  atocality  of  masonry  piers,  as 
at  Marcus  Hook,  would  be  very  great,  and  it  is  probable  that  a  cheaper 
pier  of  iron  could  be  devised  that  would  be  a  suitable  snlwtitnte.  But 
as  the  only  directly  useful  portion  of  these  piers  is  that  l^m,  say,  two 
or  three  feet  below  low  water  upwards,  the  rest  of  the  pier  only  serving 
as  a  means  of  conueotiou  with  the  river  bottom,  the  question  naturally 
rises  whether  the  pier  could  not  be  economically  replaced  by  a  floating 
pontOD  heavily  anchored.  It  seems  to  me  that  all  needed  protection 
(root  the  ice  can  be  obtained  in  this  manner  at  much  less  cost  thau  by 
jiiera  of  iron  or  masonry,  considering  the  great  depth  to  hard  bottom. 

If  the  present  proposed  plan  is  not  adopted,  I  would  propose  to  study 
out  the  details  of  a  plan  for  utilizing  pontons  in  the  formation  of  an  ice- 
faarborat  Llston's  Point. 

Very  respectfully,  your  obedient  servant, 

Hbnby  M.  Bobbet, 

lAeut.  Col.  of  Engineers. 

The  Chief  of  Enoinebbs,  U.  S.  A. 


Ko  work  has  been  done  during  the  past  fiscal  year.  The  last  appro- 
priation was  $13,000,  made  August  2, 1882,  &nd  was  applied  to  the  re- 
pair of  the  wooden  superstruutnre,  nhich  was  but  partially  completed. 

The  decay  of  timber  in  the  superstructure  of  the  pier  is  very  rapid, 
and  to  make  the  pier  of  value,  the  snperstrncture  must  be  maintained 
with  unimpaired  strength.  Parts  weakened  by  decay  mast  be  removed 
early  in  their  deterioriation,  and  be  replaced  by  sound  material.  This 
renders  the  life  of  the  timber  of  short  duration  and  consequently  tbe 
cost  of  maintenance  large. 

The  railroad  having  its  terminus  in  the  vicinity  of  the  pier  has  re- 
vived the  qnestion  of  using  the  pier  in  connection  with  their  traffic,  a 
privilege  granted  by  the  act  of  July  15,  1870.  The  present  wooden  au- 
perstructurd  was  designed  several  years  «go  and  before  tbe  adoptiou 
of  the  present  heavier  weights  of  eugiues  and  rolling  stock.  These  in- 
crease^l  weights  render  the  present  plan  of  wooden  Bui>erstructnre  en- 
tirely too  light  for  the  increased  loads  which  would  be  brought  upon 
the  pier  in  its  use  by  the  railroad  company. 

To  add  to  the  quantity  of  perishable  material  in  a  wooden  super- 
structure would  be  only  to  increase  largely  the  cost  of  its  maintenance. 

Tbe  plan  as  described  in  the  project  appended  hereto  proposes  an 
iron  superstructure  with  paved  surfaces  outside  of  the  arena  occupied, 
by  the  railroad  tracks  upon  the  pier-head,  and  an  iron  sui)erstractare 
carrying  the  track  upon  the  approach  to  the  pier-bead,  combined  with 
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the  use  of  timber  for  the  deck-coveriDg  over  that  part  of  the  area  of  the 
approach  not  occapied  by  the  railroad  tracks.  Sacb  an  iroQ  super- 
Btmctare,  with  a  strength  fnlly  equal  to  the  reqairemeata  of  railroad 
traffic,  coald  be.  built  for  about  993,000,  and  maintained  at  a  trifling 
cost  for  repairs,  rendering  available  the  permanent  iron  snbstructure, 
which  has  been  built  at »  cost  of  over  $300,000. 

A  wooden  superstructure,  giving  the  same  strength  when  new  as  the 
proposed  iron  superstructure,  would  cost  at  first  probably  (40,000,  and 
wonld  practicaUy  have  to  be  entirely  removed  each  ten  years,  so  that 
its  aggregate  cost  would  in  the  end  exceed  that  of  an  iron  superstmo- 
tnre.  Even  with  the  above  expenditure  for  repairs,  the  wooden  super- 
Btructnre  wonid  frequently  be  in  a  condition  of  impaired  strength. 

ShoDid  the  project  for  the  iron  superstructure,  which  is  appended 
hereto,  be  approved,  an  appropriation  of  the  entire  amonnt,  namely, 
$93,000,  is  recommended  for  the  fiscal  year  ending  June  30, 1888,  as 
vben  the  change  of  superstructure  Is  begnn  the  pier  will  be  useless 
QDtil  the  cew  superstructure  is  completed. 

The  pier  is  in  the  oollectioD  diMrict  of  OelftWftre,  the  oeUMt  port  of  entiy  being 
WihniDgton,  where  the  ftmoQDt  of  nvenne  collected  during  the  year  ending  December 
n,  18%,  was  %V2,5Ti.93.  The  nearest  fort  and  light-honse  are,  respectively,  FoTt 
Delaware  »nd  the  Delaware  Breakwater  Light. 

Total  appmpriationa  to  Jnne  30, 1886 t36d,50D  00 

T«al  expenilitiirea  to  Jane  30,  1886 368, 312 .86 

Money  atatemvnt. 

Jdjl.  1B85,  amonnt  available $867  98 

Jily  1,  1S86,  amonnt  expended  dnring  fiscal  year,  ezolusive  of  liabilities 
oat«t»DdiDg  Jaly  I,  1885 700  U 

Jaij  I,  ISee,  amonnt  available 1»7  14 

[iiDoaiit  (e«timal«d)  reonired  for  completion  of  existing  prelect 15,000  OO 

j  Amonnt  that  can  beprofltably  expended  in  fiscal  year  ending  Jiine  30, 18H8    15, 000  00 
i  Babmitted  in  compliance  with  requirements  of  section  3  nf  river  and 
[    harbor  acts  of  1866  and  1867. 


United  States  Engineer  Office, 

Philadelphia,  Pa.,  April  2,  1886. 
Bib  :  I  have  the  honor  to  submit  the  following  report,  in  compliance 
with  yonr  indorsement  on  a  copy  of  the  resolution  of  the  Senate  of  the 
United  States,  as  follows : 

In  thb  Senate  op  the  United  States, 

March  12,  1886. 
E(*»lTed,  That  the  Secretary  of  War  be,  and  he  is  berebv,  directed  to  cause  an  ex- 
amination to  be  madeof  Ilie  "Government  pier  "on  the  DeiswareBay,  nearLewea.  in 
the  conotv  of  Snseei  and  State  of  Delaware,  with  the  view  of  ascertaining  the  proba- 
Ue  cost  of  completing  the  anperatrnctore  thereof  wholly  of  iron,  so  as  to  render  the 
nme  available  for  tbe  InterobanKe  of  traffic  and  promotion  of  commerce,  at  contem- 
glatfd  b;  the  act  of  Congress  aorborizing  its  constmcllnQ ;  and  that  he  fnrniah  to  th» 
Sniale,  as  early  as  practicable,  an  estimate  of  the  cost  [of]  so  completing  the  same. 
Altot: 

AufiON  G.  HcCoox, 

Srcrelarg. 

oo;;lc 
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The  act  of  Jnly  IS,  1870,  authorizing  the  coDstrnctioQ  or  tbe  liewes 
Pier,  in  section  13  provides  for  *'a  gowl  and  sabstHntial  pier  of  stone 
or  iron,"  and  in  section  13  makes  it  lawful  for  the  "Junction  and  Break- 
water Railroad,  in  the  State  of  Delaware,  to  extend  their  railroad  over 
and  upon  said  pier,  and  freel;  to  use  said  pier  in  connection  with  their 
said  road,  subject  to  such  reKulations  and  charges  for  maintenance  and 
repairs  as  the  Secretary  of  War  may  adopt." 

The  object  of  the  resolution,  then,  is  to  uscertaiu  the  cost  of  completing 
tbe  pier  with  an  iron  superstructure  sufficiently  strong  for  railroad 
traffic. 

Tbe  present  pier  substructure  consists  of  iron  screw  piles,  arranged 
as  follows: 

From  the  shore  line  outward  for  a  distance  of  1,166  feet  tbe  substruct- 
ture  is  21  feet  wide ;  the  piles  arranged  iu  b<nits  of  three  piles,  lOJ  feet 
between  centers,  on  lines  transverse  to  the  asis  of  the  pier;  the  bents 
are  21  feet  apart.  Beyond  this  narrow  part  the  pier  increases  to  a  width 
of  42  feet  for  a  further  distance  of  546  feet,  making  a  total  length  of 
pier  of  1,701  feet.  The  wide  part  is  known  as  tbe  "  pier-head,"  and  in  it 
the  piles  are  placed  on  transverse  and  longitadinal  lines  the  same  dis- 
tance apart  as  in  the  narrow  or  shore  arm  of  the  pier. 

In  the  plan  proposed  for  the  iron  superstructure  the  shore-arm  of  the 
pier  is  arranged  for  a  Hue  of  single  track,  the  pier-head  for  a  double 
track.  The  track  on  the  shore-arm  is  carried  by  two  built  iron  ginlers, 
resting  upon  rolled  I  beams,  placed  tranverse  to  tbe  axis  of  the  pier, 
and  bearing  upon  the  iron  piles  of  the  substrnctnre.  Tbe  deck  of 
this  part  of  tbe  pier  may  be  planked,  or  it  may  be  paved  with  stone 
blocks,  or  aspbaltum,  supported  by  iron  buckle-plntes,  as  provided  for 
in  the  estimates  which  follow. 

The  superstructure  of  the  pier-head  would  consist  of  five  longitudi- 
nal iron  girders  resting  upon  the  pile-caps,  giving  support  to  transverse 
I  beams,  which,  in  turn,  carry  the  longitudinal  I  beams  supporting  the 
tracks.  The  deck  of  the  pier-head  outside  of  the  tracks  would  be 
paved  with  stone  blocks  or  aspbaltum,  supported  by  buckle-plates 
resting  upon  the  longitudinal  girders  and  tbe  transverse  I  beams.  Tbe 
superijitructnre  of  the  pier-head  should  be  sufficiently  strong  to  bear  the 
severest  strain  that  will  be  imposed  on  it,  which  would  be  when  both 
tracks  are  covered  with  the  heaviest  loa<led  boxcars,  say  35  tons  each, 
and  the  rest  of  the  pier-head  loaded  with  .freight  to  the  extent  of  400 
pounds  per  square  foot.  The  piles  have  beeo  tested  to  this  extent 
without  moving,  and  the  estimates  herewith  are  based  ou  a  construc- 
tion to  carry  this  strain  with  a  rioefficient  of  safety  of  from  4,  to  5. 

The  following  estimates  are  based  npon  present  prices,  with  sufficient 
allowance  for  tbe  probable  fluctuations  of  one  season.  They  do  not  in- 
clude the  cost  of  railroad  ties  and  rails,  which,  as  I  understand  the  act 
authorizing  the  construction  of  the  pier,  are  not  to  be  put  dowu  by  tbe 
Government: 


Coat  of  Buperetracturu  for  BiDgle  truck  oa  1,155 linear  feet  of  pier,  &Dd  for  double  track 
on  pier-bead  54G  feet  long,  areas  ontaide  of  tracka  to  be  paved  tritb  Btoue  blocks  or 
aiipbaltiiin  resting  od  iron  buckle-pi »!«•■■ 

1,800.000  pounds  iron  (girders,  I  beams,  ftnd  buckle- plates),  at  5  cents  per 
ponnd (90,000 

3,'iOO  square  yards  paviug,  at  (3  per  square  yard •  '    S.fiOO 

Contingencies 15,400 

Total 115  000 

D,.|,l,:ec:,y  Google 
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U  the  paving,  together  with  the  uecessary  iron  work  to  support  the 
Bame,  is  omitted  &0111  the  1,155  linear  feet  of  pier  leading  to  the  pier- 
bwd,  and  is  replaced  by  a  vooden  deckiDg,  the  estimate  wonld  be  as 
tbllows : 
1^,000  ponndB  iron  (girders,  I  beams,  and  buokle-platea),  at  5  oenta  per 

poDDd 175,000 

1,910  snaare  yards  paviog  oa  pier-head,  at  fJ  per  aqnare  yard 3,600 

75,000  feet,  B.  U.,  pine  timber  for  roadway  decking  od  apprnacli  to  pier-head, 

■t  140  per  1,000  feet,  B.  M 3,000 

ContiDgenciea 11,400 

Total 93,000 

The  water  is  so  shallow  that  do  vessels  would  be  unloaded  along  the 
narrow  portion  of  the  pier  comprising  the  approach  to  the  pier-head, 
and  the  roadway  on  this  part  of  the  pier  wonld  have  very  light  use 
ud  bear  no  heavier  weight  than  occasional  teams,  so  that  it  is  probable 
that  the  last  plan  would  answer  every  purpose  of  oommerce  at  a  dimin- 
ished coat.  Should  it  ever  become  advisable  to  make  a  swne  or  asphalt 
roadway  on  the  approach  to  the  pierhead  it  could  be  done  at  anytime. 
When  the  work  is  commenced  the  pier  will  be  useless  until  it  is  en- 
tirely completed,  so  that  it  is  of  great  importance  that  the  entire 
amoont  shonld  be  appropriated  at  one  lime. 

Very  respectfully,  your  obedient  servant, 

Henrt  M.  Robert, 

Lieut.  Cid.  Iff  £njrinMr«. 
The  Ohibp  of  Enoinebbs,  U.  8.  A. 


F9. 
mPBOVBHENT  OF  HARBOR  AT  DELAWARE  BREAKWATER,  DELAWARE'. 

The  last  appropriation  for  this  work  was  $75,000,  made  by  the  act  of 
Jnly  5,  1884. 

Daring  the  past  fiscal  year  the  work  in  progress  has  been  the  closing 
of  the  gap,  in  accordance  with  the  present  project,  between  the  break- 
vaterand  the  ice-breaker.  In  the  previous  work  done  under  this  project, 
a  mattress  sill  90  tieet  wide  and  2  feet  thick  had  been  placed  along  the 
uis  of  the  gap  and  covered  with  stone. 

Under  tbe  contract  with  Messrs.  Andrews  and  Locke,  dated  Decem- 
ha  16,  1884,  20,277  tons  of  stone  were  placed  in  the  gap  during  the  fis- 
cal year.  This  contract  was  completed  January  2,  1880,  by  the  total 
delivery  of  23,277  tons  of  stone. 

On  Jaunary  20, 1886,  proposals  were  invited  for  about  10,000  tons  of 
■tone  and  a  contract  therefor  entered  into  under  date  of  March  4, 1886, 
with  William  M.  Field,  at  the  rate  of  $2.24  per  gross  ton. 

Under  this  contract  10,002  tons  were  delivered,  completing  the  con- 
tract oa  June  9,  1886,  and  making  a  total  of  30,339  tons  delivered  in  the 
^p  during  the  past  fiscal  year-under  these  two  contracts.     This  work 

Jrsetically  exfaansted  the  funds  available  from  the  appropriation  of 
75,000  made  July  5,  1384. 

A  recent  study  of  the  present  sections  of  the  breakwater  and  ice- 
breaker gives  the  following  results :  On  tbe  ice-breaker  the  mean  slope 
on  Uie  harbor  side  is  1  vertical  upon  1.3  horizontal,  and  on  the  outer 
slope  1  vertical  on  2  horizontal.  The  breakwater,  which  is  more  di- 
rectly snbjected  to  wave-action  and  upon  which  the  sea  slope  was  pos- 
nbty  placed  datter  than  in  the  case  of  the  ice-breaker,  has  upon  the 
harbor  face  a  mean  slope  of  1  vertical  apon  1  horizontal,  and  on  the  sea 
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face  a  slope  of  1  rertical  upon  2.2  borizoDtal  above  mean  low  water,  and 
1  vertical  to  2.8  horizontal  from  mean  low-water  plane  to  the  bottom. 

The  meao  crosB-section  of  the  ice-breaker  baa  a  width  on  top  of  22 
feet  and  on  bottom  of  I5S  feet,  with  a  height  of  40  feet,  giving  a  mean 
cross-sectional  area  of  abont  396  square  yards. 

The  mean  cross-section  of  the  breakwater  has  a  width  of  22  feet  oa 
top  and  176  feet  on  bottom,  with  a  height  of  42  feet,  giving  a  mean 
cross-section  of  about  466  square  yards. 

The  calculated  volumes  of  the  works,  including  voids,  are  as  follows : 

Cubloyarda. 

loe-brealcer,  juclndiDg  ends 190,000 

Breakwater,  inolading  ends 405,000 

Total S95,0OO 

The  quantity  of  Btone  placed  in  the  work  was  892,628  gross  tons,  or 
abont  441,000  cubic  yards  of  solid  measarement. 

The  importance  of  this  work  to  both  the  commerce  of  the  Delaware 
Biver  and  the  Atlantic  coast  is  such  as  to  justify  sufflcient  appropria- 
tions to  complete  the  breakwater  by  closing  the  gap  at  the  earliest  date 
possible. 

The  reports  of  the  Maritime  Exchange  state  that  daring  the  year 
1885  1,701  vessels,  exclusive  of  tugs,  fishing  and  small  coasting  craft, 
anchored  under  the  protection  of  the  breakwater.  This  number  is  very 
much  smaller  than  that  stated  in  the  annual  reports  for  previous  years. 
The  practice  of  the  past  seems  to  have  been  for  the  keeper  of  the  break- 
water light  to  count  each  morning  the  vessels  lying  at  anchor  and  to 
report  the  same  as  the  number  of  vessels  seeking  the  protection  of  the 
breakwater.  By  this  method  a  vessel  remaining  at  the  breakwater 
several  days  awaitiug  orders,  or  through  stress  of  weather,  was  counted 
repeatedly.  The  method  adopted  by  the  Maritime  Exchange  counts 
each  vessel  but  once,  regardless  of  the  length  of  stay  at  tLe  breakwater. 
This  difference  in  the  methods  of  reporting  the  unmber  of  vessels  seek- 
ing the  breakwater  for  protection,  and  the  omission  of  tugs,  fishing  and 
small  coasting  craft  which  were  formerly  reported,  will  count  for  the 
difference  between  the  i>ast  and  present  reports. 

It  is  recommended  that  an  appropriation  of  (300,000  be  made  for  con- 
tinuing the  work. 

This  work  is  sitaateil  in  tbe  collectlOD  district  of  Delaware.  WiliuiiiKtOD  is  the 
uearest  port  of  eatry,  at  nliicb  the  ruveDiie  cullected  dnriiig  tbe  year  cndiog  Deoem- 
ber  31,  1845,  was  il3,5'3.93.  Fort  Delaware  is  the  nearest  fort,  and  tbe  Breakwater 
Light  the  Dearest  lighi-honse. 

Total  appropriations  to  Jnne  30,  IftSe 13,493,103  70 

Total  expenilitares  to  June  30,  1S8B «,  4W),  534  37 

TotalappropriationsDoderpTcseDt  project  to  Jnne  30,  1886 300,000  00 

Total  tixpeoditOTes  vnder  present  project  to  June  30,  I8B6 198,430  67 

Money  statement. 

July  1,  l^-es,  amoont  available $67,937  78 

July  1,  ItSUO,  aniKant  expended  during  fiscal  year,  exclusive  uf  liabilities 
ODUtaodiag  July  1, 1B85 66,368  4& 

July  1,  1886.  amount  available 1,579  33 

Amount  appropriated  by  act  approved  August  5,  19(16 56,350  00 

Amount  available  foe  fiscal  year  ending  JnoeSO,  1887 57,829  33 

{Amount  (estimated)  required  for  completion  oFesistinK  project 418,750  00 
Amount  tbatciiDbeprofilably  expended  ID  fiscal  yearendlngJune^O,  1888  300,000  00 
Submitted  in  compliance  with  tequireuteuts  of  section  S  of  river  and 
harbor  acU  of  1866  and  1667. 
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■  and  addnaM*  of  bidden. 


1  Jobo  SatUrlce,  EDslewood,  S.  J 

J  JpJm  A.  Bouker,  New  Torli  City 

1  Hund  R.  Cuming  N.w  York  CItv. 

A  HdBiT  OpHTmmn,  Jr.,  HairlBbarE,  FA 

i  C«l  r  Ldper,  Cheater,  Pa.,  ud 

GMTjnU.  Lowla.  Media,  Pa 

C  Jbbh  M.  Awlivwaaiid    I-dijj.a..j    i*. 

t  i  WlIlfiiD  H.  Field,  Ecntown,  Del 


Contnct  (dktod  Uuob  4,  DkH)  awarded  to  William  M,  Field. 


Becommnided  Ibr  aoeepuaoe. 


STATlBTICi. 


I>e«>rlp(i<m, 

biS^. 

«Si. 

lit 
IH 

l.TOl 

The  abore  iorormalloD  was  farnisbed  by  tbe  Philadelphia  Haiitlme  Exchange. 


IMPROVEMENT  OF  RANC0CA3  RIVER.  SEW  JEE8EY. 

Dnriog  the  past  fiscal  year  no  work  has  been  done  od  this  river. 
The  Inst  appropriation  ($10,000)  was  made  Angost  2,  1882,  and  avatJa- 
We  fands  were  practically  exhausted  daring  the  fiscal  year  ending  June 
30, 1883.  Tweoty  thonsand  dollars  have  been  appropriated  for  the  im- 
provement of  this  river,  aad  have  been  applied  to  the  formation  of  a 
diaonel  about  100  feet  wide  and  6  feet  deep  at  mean  low  water  tUrongh 
Coatees  Bar,  which  is  about  4  miles  above  the  river  moatb,  aud  to  the 
eonstrnctioti  of  a  regalating  dike  from  the  north  bank  of  the  river  to 
the  upper  end  of  Hamill's  Island. 

No  operations  are  contemplated  daring  the  present  season,  as  no 
fands  are  available. 

In  furtherance  of  the  approved  project,  a  channel  with  a  low-water 
deptb  of  6  feet,  ahonld  be  dredged  through  the  shoals  between  Goate'a 
Bu  and  Centreton  at  a  cost  which  hasbeen  estimated  at  (22,000.  This 
unoiint  coald  be  profitably  expended  during  the  fiscal  year  ending 
Jane  30,  1888. 
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31,  1B85.    Tbe  QearesC  fort  is  Fort  MifBin,  and  the  Horushoo  i&uge  llghta  u«  the 
neatest  light-honaag. 

Total  appropriations  to  Jane  30,  1886 |!HI,DOO  00 

Total  expenditures  to  Jnae  30,  1886   19,899  91 

Moneg  statement. 

Jolyl,  1885,  amonnt  available 166  76 

July  1,  1886,  amoitut  expended  dorlng  Hscal  year,  exolastve  of  liabilitiea 

ontBtanding  July  1,  18^5 66  67 

Jnly  1,  1886,  amonnt  aTBilable 100  09 

iAmouDt  (estimated)  required  for  completinn'of  eiUting  projeot   63,000  00 
Amonnttbatcaabeiirofltabl^expeDdediiiflHoalyeareDJineJaDeSO,  1888    22,000  00 
Sobmitted  in  oompliaDoe  with  requirements  of  seotioa  2  of  rirer  and 
harbor  acta  of  1866  and  1867. 


COMMBACIAL  8TATIBTICS. 

ArrhtaU  and  deparlurti  of  vemlt  during  the  year  ending  Deoembtr  31, 1885. 


ArriT^. 

Number. 

•Tonaig* 

Cnw. 

irninbeT.|*T<HnMg*. 

Crw™. 

HO 

i,seo 

1^000 

\'V^ 

am'      M,ooo 

1.BU            Bt,MW 

'730       iwiooo 

LtSO  1         87,000 

«:«: 

47,000  i    l.«0 

Total* 

s,a» 

so«,oM  1   a,"o 

s,sa)        Ma,DOO 

«.«• 

*  Tbe  toDiwg*  ta  at  the  wreoea  and  m 


EsporU  end  inport*. 


ArticlH. 

Xipo 

QMnaty. 

Value. 
"1 

Impe 
qoutlty. 

10.000 

HOD 
lOO 

3.000 

•"fsai 

Cement  ud  pUater .'. 

::::"::::::::Si: 

^■^■r 

::::;;..;iSSSl: 

■fS 

1,800 

1^^-^"^'::::::::::::::::::::::: 

:::::::::::^X. 

IS^ODO 
«,000 

Tins 

se,ooo 

ICari'l;. ;;;:;;;;;;;;:;::;;; 

sas,ooo 

«i.lOO 

I .«,.„Google 
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IMPROVEMENT  OF  WOODBURY  CREEK,  NEW  JERSEY. 

So  work  of  improvement  has  yet  been  done  on  tbiscreek.  The  only 
appropriation  made  therefor  was  $5,000,  on  Angnst  2,  1HS2.  With  the 
exception  of  9454>.31,  expended  in  1882  for  a  snrvey  of  the  creek,  tlila 
amount  ia  yet  available.  The  proposed  plan  of  improvement  waa  the 
formation,  by  dredging,  of  a  temporary  channel  8  feet  deep  at  high 
water  and  40  Feet  wide,  oetween  the  mouth  of  the  creek  and  the  \~illage 
of  Woodbnry,  a  distance  of  about  4' miles,  at  an  estimated  cost  of 
tl5,000.  From  the  impossibility  of  the  permanence  of  a  dredged  chan- 
nel the  improvement  would  be  of  little  value  unless  provision  is  made 
for  its  maiateoance.  While  citizens  directly  interested  have  expressed 
themselves  as  willing  to  contribute  a  reasonable  sum  towards  the  main- 
tenance of  the  channel,  there  is  no  guarantee  that  a  channel  once  formed 
by  the  United  States  would  be  maintained  by  private  effort.  Since  the 
formation  of  a  dredged  channel  to  any  point  short  of  Woodbury  would 
be  of  DO  commercial  value,  and  since  any  channel  formed  would  not  be 
permanent,  the  expenditure  of  available  funds  should  be  withheld,  if 
the  improvement  is  to  be  ma<le,  nutil  the  funds  available  will  permit 
the  formation  of  the  proposed  channel  in  a  single  season.  The  addi- 
tional snm  of  (10,600  could  be  profitably  expend^  during  the  fiscal  year 
ending  Jiin^30,I888. 

This  work  iaia  tbecolli-ctioD  districtof  Fbilitdelpbi&.Pa.,  wbich  isalimtlie  Dearest 
port  ot  mtry.  ftt  wliioh  tberevenne  collected  duriujc  the  jear  euding  December  31, 
Vea,  was  113.601,100.61. 

Fort  Mifflin  is  tbe  un&rest  fort,  snd  the  Scfaarlbill  raage  li|(hts  are  tbe  Dearasl 
li^t-bonaes. 

Totkl  appiopriattons  to  Jane  30,  1886  16,000  00 

ToUl  eipenditiirea  to  June  30,  1886 460  31 

Money  statement. 

Jolf  1.1885,  amount  available  ...: $4,649  69 

Joljl,  ISM,  aponnt  available 4,649  69 

;  AmonDt  (estimated)  required  forcompletioaof  eiistiiiK  project 10,500  00 

;  Amonnt  that  can  be profltablrezpeDdediDflHoalyesTeDdlugJuDeSO.  1888     10,500  00 
:  Submitted  in  compliance  with  requirements  of  section  3  of  river  and 
,     harbor  acta  of  1866  aud  I8ti7. 


COMMBBCUX   STATISTICS. 

Jrrivati  ani  departure!  of  tetuU  during  Ihe  year  ending  December  31,  1885. 

Bailing  vesBels 

Bms~ 

ToUl .■ 


itizecy  Google 
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Tbe  »boTe  Information  WMforulBhed  by  Mr.  C.  W.  Starr,  of  Woodbary,  N.  J. 


Fia. 

IMPEOTBMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

So  work  of  improvement  has  yet  been  done  on  this  creek.  The  onl^ 
appropriation  made  therefor  was  $3,000  on  Aagast  2, 1882,  the  expendi- 
tare  of  which  was  withheld  by  order  of  the  Secretary  of  War  until 
farther  appropriation  should  be  made.  The  stream  in  ita  nataral  ood- 
dltioD  has  a  low-water  depth  of  about  9  feet  for  a  distance  of  between 
3  and  4  mites  from  its  mouth.  Above  this  tbe  channel  depth  slowly 
decreases  until,  at  Mantua,  about  11  miles  above  the  mouth,  there  is  a 
low-water  depth  of  only  2  feet.  The  opinion  of  otBcers  previoaaly  in 
charge  was  that  there  seems  to  be  no  necessity  at  present  for  farther 
appropriations,  and  none  are  recommended. 

TbJH  work  la  in  the  collection  district  of  Pbiladelphia,  Pa.,  which  i«  aim  tbe  nearest 
port  of  ontry,  at  which  the  mvenne  collected  during  the  year  ending  December  31, 
1885,  was  $13,a01, 190.61.  Fort  Mifflin  is  the  neare«t  fort,  and  Tinicum  and  Fort 
Mifflin  Bar  Cat  range  lights  are  the  nearest  light-honses. 

ToUl  appropriations  to  Jnne  30,  ltt86,  (3,000. 

Money  statement. 

■   July  1,1865,  amonnt  available 43,000  00 

Jnly  1,  1886,  amoant  available 3,000  00 

(  Amount  (estimated)  required  for  completion  of  existing  project 32,000  00 

<  Submitted  in  compliaoce  with  reqairemeuts  of  section  2  of  river  and 
I      harbor  acta  of  1866  and  1867. 


F  13.         . 

IMPROVEMENT  OF  RACCOON  RIVER,  NEW  JERSEY. 

No  work  of  improvement  lias  yet  been  done  00  this  river.  Tbe  only 
appropriation  made  therefor  was  $3,000  on  August  2,  1882.  With  the 
exception  of  a  part  expended  in  1882  upon  a  survey  of  the  river,  this 
amoaut  is  yet  available.    The  proposed  plan  of  improvement  was  to 
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make,  by  dredging,  the  navigation  of  the  river  safer  and  less  difficult 
op  to  SwedesImroQgti,  at  an  estimated  cost  of  ^>out  $18,000.  By  pre- 
vioas  recommendation  tlie  appropriation  of  1882  was  withheld  from  ex- 
penditore  nntil  additional  appropriations  are  made. 

If  the  improvement  is  to  be  made,  the  snm' of  816,000,  in  addition  to 
what  baa  already  been  appropriated,  could  be  expended  in  dredging 
dnriDg  the  dscal  year  ending  June  30, 1888.  ' 

nil  work  ia  in  the  collaatioo  distrlot  of  Philadelphia,  Pa.,  wbich  is  also  a  port  of 
(Dtiy,  kt  which  the  revenue  collected  dariDg  the  year  eudiog  Deeember  Bl,  1H85,  was 
113,801.190.61. 

Fort  Hifflin  is  Che  neareat  fort,  and  the  Tiuicum  iBland  and  Fort  Mifflia  Bar  raoge 
ligb  I  a  the  neatest  light-houseB. 

Tot»l  ipproprifttions  to  June  30,  1886 13,000  00 

Tot«leipendUnro»toJnne30,  18S6 757  23 

Money  statement. 

Jnlr  1, 188&,  kuoaut  available tS.US  77 

Jalyl,  18B8,  unonnt  available , 3,943  77 

J  Amount  (estimated)  leqoired  for  completion  of  exist! de  project    16,000  00 
Imoontthatcanbe  profitably  expended  in  flecalveareudingJaoe30,188a    16,000  00 
,  8Dbmitt«d  in  compliance  with  reqairemeuts  of  section  3  «f  rivet  and 
{    harbor  acta  of  1U66  end  11^. 


COHUXRCIAL  STATISTICS. 
ArrvMilt  and  dginrluru  of  vttteU  during  the  gear  tatting  Dtcembtr  31,  1885. 

I     AralTali.     I  Dcputons. 

DcMrtptloo.  .      .         .  j   _       _ 
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The  abore  infoimatton  was  fnrnisbed  b;  Hr.  John  Ford,  of  Swedeabotonf^,  N.  J. 
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F  .4. 

IMPROVEMENT  OF  SALEM  RIVER,  NEW  JERSEY. 

So  work  haa  been  dooe  00  Salem  Biver  dnriag  the  past  fiscal  year, 
and  no  appropriation  for  its  improvemeut  baa  been  made  since  that  of 
Aagamt  2,  1382,  of  (1,500.  The  expenditure  of  this  appropriation  was 
withheld  ou  account  of  the  sraatluees  of  the  snm  and  the  esorbitaot 
price  bid  for  the  dredging,  which  was  78  cents  per  cubic  yard. 

As  stated  in  the  Annaal  Report  of  the  Chief  of  Engineers  for  1882, 
page  814 : 

At  tfae  ]ioint  where  tbe  creek  most  nenrly  approached  the  Delaware  River,  io  the 
vicinity  of  Deep  Water  Point,  a  caoal  was  opened  in  1879  for  the  better  drainage  of 
tbe  meadows  bordering  the  apper  part  of  the  creek  and  to  secure  a  more  direct  water 
ontlet  for  the  products  of  that  region.  In  furtherance  of  this  design  a  dam  was  also 
built  across  tbe  creek  lielow  the  canal,  thus  separating  the  stream  into  two  independ- 
ent wuter-conrses,  one  having  its  bead  at  the  dam  and  discharging  past  Salem  into 
the  cove,  the  other  with  its  bead  of  navigation  at  Course's  Landing,  3  miles  below 
Sbarptown  and  9  miles  from  the  Delaware,  into  which  it  discharges  via  the  canal, 
wbicb  forma  the  lower  2  mites  of  its  length.  The  mouths  of  the  two  streams  are  now, 
therefore,  about  10  miles  apart,  and  the  drainage  of  each  is  entirely  distinct. 

The  canal  has,  to  a  great  extent,  failed  to  accomplish  its  parpose  by 
reason  of  its  originally  inanfficient  capacity,  whereby  the  tidal  rise, 
which  is  about  6  feet  in  tbe  Delaware,  is  reduced  to  about  1  foot  at  the 
conflnence  of  the  canal  and  creek. 

The  natural  niouth  of  tbe  stream  is  obstructed  by  extensive  sand- 
.  bars,  to  which  dredging  would  a£ford  but  temporary  relief,  unless  sup- 
plemented by  quite  expenaive  dike  construction,  extending  across  these 
shoals  and  into  tbe  Delaware  Biver,  while  the  bed  of  tbe  upper  part  of 
tbe  river  is  obstructed  with  shoals  or  reduced,  fi-om  lack  of  tidal  flow, 
to  tbe  dimensiouB  of  a  meadow  brook. 

It  would  seem  that  the  comprehensive  improvemeut  of  Salem  River 
might  be  deferred  nntil  tbe  commerce  of  the  vicinity  should  render  its 
improvement  more  drgent  than  it  seems  to  be  at  present.  Should  Con- 
gress consider  it  desirable  to  continue  the  improvement,  the  deepened 
channel  on  the  upper  river  might  be  completed  t«)  Hoxie's  Landing, 
which  has  been  estimated  to  oost  $4,000. 

Salem  River  is  iu  the  collection  district  of  Bridgetoo,  N.  J.,  which  te  the  nearest 
port  of  entiT,  at  which  no  revenue  was  collected  dui'ing  the  year  ending  December 
31,  1885.  The  nearest  fort  and  light'houses  ore,  respectively,  Fort  Delaware  and 
Finu's  Point  range  lights. 

Total  appropriations  to  June  30,  1886 $14,500  00  . 

Total  expendituroi  to  Jnne  30,  1886 13,009  34 

'  Money  statement. 

July  I,  1B85,  amount  available 11,490  66 

Jnly  1,  1886,  amount  available 1,490  60 

COMMBHCI&L  STATISTICS. 
ArripaU  and  lUparturtt  of  vutelt  during  Iht  year  ending  Deeemher  31,  1645. 

Artivola.        Di^ptrtarsa. 
DtHcriptiOD.  ■.    ..    _  .      .  _» 

I  No.      Tons.  '  No.   ,  Tons. 

Stclmera 3  i  COO  ,  »  (KM 

8«iliaj{  vew»U '  12  !  1,!IM  12  1,300 

Barftt !  20  a,0«  !  SO  1  %«» 

Cukl.bous B  I  «0a  8  I  SOD 

Total tS  I    t.OOO  '      43  i      MOO 
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Export*. 

Artklca.  ;  Qoantll;.  '     Tdu. 

L«Bb«T few.. I  l,«i»,OIKi  tlOO.OW 

BnlB biuhels..!  IIW,Mlg  U,«0 

ClJ (OU.-I  B.(MO  25,000 

Ubw biuheti..'  1,000,000  100,000 

CunedbniU mih-  '■  UO.OOO  100,000 

»ndi baitMa..  100,000  M.OOO 

TlflMblM do....'  »,«»,|00  UO,DM 

Airienltanltmpleiiieiita • I £0,000 

Winjllmrnim  mrrrliBiiiHin I  100,000 

T«M1 \...\. '.      1,02S,0M 

Tb«  kbove  informstion  was  fainlahcd  by  Dr.  Charlea  Newton,  of  SbarptowD,  K.  J. 

F'S- 
IMPROVEMENT  OP  C0HAN8EY  CBEEK,  NEW  JEB8EY. 

No  worb  has  been  done  on  Cobansey  Oreek  daring  the  past  fiscal  year, 
and  no  appropriation  for  its  improvement  has  been  made  since  that  of 
AagtiBt  2, 1882,  appropriating  $5,000.  This  amoant  was  practically  ex- 
pended dnring  the  fiscal  year  endiug  June  30,  1883,  in  widening  and 
deepening  the  channel  below  Broad  Street  Bridge  at  Bridgeton  to  a 
depth  of  7  feet  at  mean  Ipw  water. 

At  Bridgeton  the  creek  ia  obstructed  by  the  crossing  of  the  gas  and 
water  mains,  which  are  placed  at  a  depth  of  about  4  feet  below  mean 
low  water.  The  attention  of  the  city  authorities  has  been  officially  called 
to  the  matter,  and  they  have  had  the  qnestdon  of  lowering  these  pipes 
under  consideration  for  several  years,  bat  no  action  thereon  has  yet 
been  tafaen.  The  improvement  of  the  creek  above  this  point  would  be 
without  value  until  the  pipes  are  lowered  to  a  proper  depth  by  the 
nnnicipal  anthorities  of  Bridgeton,  and  until  this  is  done  no  appropria- 
tioD  is  recommended.  , 

This  work  is  in  the  ooUeotioD  district  of  Bridgetou,  N.  J.,  which  ia  the  nearest  port 
of  entry,  at  wbich  no  revenae  was  collected  daring  the  year  «Ddiu|t  December  31, 
1885.  The  nearest  fort  and  ligbt-hoose  are,  respectively,  Fort  Delaware  and  Manrloe 
RiTer  Ligfat. 


Moneg  statvm^nt. 

Tot 

-, ™ ,...- th 

{     harbor  acts  of  ltf66  and  1867. 


F   l6. 

BEMOVAL  OF  WBECK8  FROM  DELAWABE  BAY  AND  BlVEfi. 

There  have  been  no  operations  during  the  past  fiscal  year  under  thia 
appropriation,  the  removal  of  all  wrecks  having  been  accomplished 
DDder  the  general  provisions  for  "  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation." 


,Go.v;lc 
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Money  statement. 


During  the  past  fiscal  year  there  have  been  removetl  from  the  Bela- 
vare  Elver  ander  the  proTisions  of  section  4,  act  of  June  14, 1880,  the 
wrecks  of  the  eloop  Ann  and  the  steam  canal-boat  Thomas  Carroll. 

The  sloop  Ann,  a  wooden  vessel  of  abont  51  tons  measurement,  was 
snnk  in  July,  18S3,  in  4  fathoms  of  water,  abont  GOO  feet  west  of  Deep 
Water  Point  Range  and  off  the  lower  part  of  New  Castle,  Del.  The 
vessel  was  a  dangerous  obstrnction  to  navigation. 

The  steam  canal-boat  Thomas  Carroll,  a  wooden  vessel  of  about  101 
tons,  was  sunk  in  October,  1884,  in  about  4  fathoms  of  water,  near  the 
intersection  of  the  Schooner  Ledge  and  Cherry  Island  Flats  ranges. 
Au  examination  showed  about  21  feet  of  water  over  the  highest  part  of 
the  wreck. 

These  vessels  baring  been  abandoned  by  their  owners,  proposals  for 
their  removal  were  received  under  date  of  September  1,  1885,  and  the 
contract  therefor  was  awarded  to  Frank  C.  Somers,  the  lowest  bidder, 
for  the  sum  of  t800  for  both  wrecks.  The  <rork  was  accomplished  on 
September  25,  1886. 

An  examination  was  made  of  parts  of  the  wreck  of  the  ship  Adolphns,. 
lying  in  the  path  of  vessels  and  about  4  miles  east  of  Cape  Henlopen. 
The  wreck  was  considered  as  endaugering  navigation.  The  necessary 
notice  to  owners  has  been  given  and  proposals  for  its  removal  invited. 


PiIm  (or  nmovlug— 
MUDH  ud  kddreMM  of  biddar*. 


R.Wr1c:bt,Pbl]sd«1ptiiK.Fft 
i  Baltimore  WrMkioa  Con!^'!?iv, 
.  WlllUniB.CbBpniu.NeiT  YiirkOllr-. 


If  WrecklDRCompanT,  SoBun  PoIdI,  V.  J. 

URioklyn,M.  T -. 

lECooipBDy.  Phllftdelpbia,  Pa... 
fblladel^l*,  "- 


,  Hlbbanl  Yonnia,  Uraoklyn,  V 

1  AinorloaD  DredfEDE CoDipaDi'. ,_,, ,,  ,_ -....  

1  PraokCSomerB.  Phli»ilelpW»,  Pa i 

I  KUJah  D.  R4Klat«T,  Lewei.Del I  3M  1,18a 


CoQtroot  (dated  September  11,  IHS^)  awarded  to  Frank  C.  Somec*. 

.ec:,y  Google 
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DariDg  the  &8cal  year  ending  Jane  30,  1886,  tbe  personnel  of  the 
Cuited  States  GommissioD  Advisory  to  the  Board  of  Uarbor  Gommis- 
rionera  of  tbe  port  of  Philadelphia  has  remaiDed  Duchauged.  ,  It  is  con- 
ititnted  aa follows: 

Capt.  G.  B.  White,  United  States  Navy,  chairman;  Prof.  Henry 
Mitchell,  United  States  Coast  Survey ;  and  Lieat.  Col.  Henry  M.  Boberc, 
United  States  Army,  members,  and  Mr.  H.L.  Marindin,  United  States 
yoaat  Sorvey,  secretary. 

There  has  been  a  namber  of  meetings  of  the  commission  during  the 
year  and  macb  valaable  work  has  been  done  and  important  concliisious 
reached.  As  the  result  of  careful  Btody  and  iuvesti^atioD,  on  February 
13, 188t>,  the  commission  submitted  to  Ihe  Board  of  Harbor  Comniis- 
nooers  plans  for  a  port-warden's  line  on  the  Delaware  Hiver  front, 
vhicb  practically  fixed  that  line  from  the  mouth  of  tbe  Schuylkill  to 
Bridesbnrg.  A  description  of  said  line  and  a  copy  of  a  letter  traiismit- 
tiog  the  saiue  to  the  Harbor  CommissionerM  are  appended  hereto.  This 
tine  was  approved  by  the  Harbor  Commissioners  and  funnally  lulogited 
by  the  councils  of  the  city  of  Philadelphia,  and  is  now,  therefore,  defl- 
nitely  established  as  tbe  legal  port-warden's  line  for  this  |iart  of  the 
Delaware  Kiver  f^nt,  which  cannot  be  changed  except  by  estate  legia- 
btion. 

When  tbe  question  of  a  port-warden's  line  from  Bridesburg  to  tbe 
Bpper  limits  of  tbe  city  came  under  consideration  of  tbe  commission,  it 
van  foand  that  while  there  was  a  gootl  bydrograpbic  chart,  reeenlly 
finished  by  the  Engineer  officer  in  charge  of  tlie  Uetaware  llivcr  im- 
provements, no  physical  survey  of  this  part  of  the  river  had  ever  been 
made.  The  commission  was  of  the  opinion  that  it  could  not  intfllj- 
rently  act  upon  the  very  important  question  iMsfore  it  without  the  dati 
that  woidd  be  furnished  by  such  physical  survey.  The  views  of  the 
aKnmiserioo  ufton  this  subject  are  fully  set  forth  in  the  memorandum 
famisbed  to  the  Board  of  Harbor  Commissiouers,  a  copy  of  which  is 
hereto  appended. 

The  councils  of  tbe  city  of  Philadelphia,  upon  the  request  of  tbe 
Barl>or  Commissioners,  appropriated  the  sum  of  £2,500  for  the  purpose 
of  making  this  survey,  and  tbe  work  isl>eingdoueby  the  United  States 
Coast  Survey,  at  the  expense  of  the  city,  and  under  the  immediate  <lircc- 
tion  of  Mr.  H.  L,  Marindin,  secretary  of  the  commission.  The  field  work 
is  nearly  finished,  and  it  is  expected  that  tbe  commiHtiion  will  be  in  pos- 
Kwion  of  a  good  physical  chart  of  this  part  of  Delaware  Kiver  early 
this  Ml. 

Pending  the  establishment  of  a  definite  port- warden's  line  for  this 
opper  part  of  the  river,  tbe  commission,  at  tbe  request  of  the  Harlmr 
CnnmisHioaers,  prepared  a  chart  upon  which  was  drawn  a  line  lieyond 
wfaMdi,  in  its  opinion,  no  whtirf  should  be  allowed  to  extend.  The  city 
eooDcils  have  passed  a  resolution  requesting  the  board  ol  |iort  wiirdens 
u>t  to  grant  permission  to  build  beyond  this  line  iien<ling  tbe  eMablisb- 
BCDt  of  a  definite  line.  This  actioa  will  doubtless  preserve  the  river 
from  encroachment. 

The  following  work  for  the  commission  yet  remains,  and  when  it  is 
54E 


nCoOglc 
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done  tbe  purpose  Tor  wliicli  it  (fas  created  will  have  been  accomplished, 

viz: 
T»  refer  the  Delaware  River  liue  to  fixed  moniimeots,  and  to  prepare 

plans  for  a  port-warden's  line  aniund  Smith's  and  Windmill  iBianda, 

and  from  the  nioutli  of  the  Schuylkill  tx>  the  lower  limits  of  tbe  city- 
It  IB  Relieved  that  tbe  whole  work  will  be  completed  by  the  close  of 

the  nest  flscal  year. 


coMMisaioNens. 

FKtLADKLi'HiA,  Pa,,  Febraarg  13,  1986, 
Slit;  Herewith  w«  havi!  tbe  iionor  In  Irani-mit  bi  the  Harbor  Com  minion  of  Pbilft- 
delpbia  tbree  charts  itrid  a  dnscriptiua  of  a  port- warden  line  of  tbe  Delaware  Hiver 
Front  for  tbo  portion  from  tbe  uioiitb  of  tbe  Schuylkill  Kiver  to  a  point  opposit« 
Bridge  Htreet,  at  Brideeburj;. 

Id  deciding  to  recoinmenii  tbis  line,  we  need  hardly  Htatt*  that  it  U  not  inoh  aa  w« 
ghonid  bave  drawn  hod  we  fonnd  Ibe  river  in  itn  orietiial  cimdilion,  and  had  been  re- 
quired to  [irovide  fur  tbe  rutention  of  ita  uatnral  fscilitie«  for  ]iavi);atioa.  Our  phjsi- 
obI  anrvey  discovered  that  tbe  river  bos  adjnsted  llMelf  t<)  the  enoroaohiiientB  from  its 
shores;  aoinetimea  to  the  injury.  Humotim<>e  tottae  advantage  of  navieation,  and  that, 
in  tbe  main,  tbeee  t>ffeot«  bave  nltimat-ed  so  that  tbe  introdiiRtion  of  large  cbangealn 
the  alignment  of  the  piura  at  thia  lat«  faoiir  woald  involve  nncertain  conM(]iiences  in 
localities  wbern  great  commereial  eHtaliltshmeuta  exist,  witbont  the  certainty  of  Im- 
provement else  wb  ere.  It  bos  therefore  been  tbe  study  of  your  Advisory  6oard  to 
make  only  aucb  changes  as  should  be  oeceHsitry  to  preserve  the  net  ailvantage  t«  the 


It  will  be  observed  that  tbe  line  we  recommend  cuts  off  &  conaiderable  portion  of 
tbe  wharf  of  the  Pennsylvania  Kailroad  al  Greenwich  Point,  andasuiallpart  of  pier69 
below  Tanker  Street,  and  it  is  auji^geatud  that  the  city  nhixiht  treat  witfa  these  parties 
for  tbe  removal  of  the  prntrnrtiu({  portioDH  of  these  Btriictnres,  at  least  whenever  ex- 
tensive repairs  aball  become  neceasary. 

Tbe  line  along  tbe  coal  wbarven  above  Greenwich  Point  has  been  locat«d  m>  aa 
not  to  interfere  with  existing  ntrnctiires,  in  Ibe  conlidi'ot  anticipation  of  the  removal 
of  the  middle  ground,  whlcb  aeriounly  obntructs  iinvii;ation  in  this  nei);hbi>rho<id. 

Tbe  portion  of  tbe  line  above  Richmond  baa  been  located  withdne  reference  to  the 
works  of  channel  improvement  undertaken  by  the  CJeneral  Govpmmeiit  above  Petty'a 
laland.  This  improvement,  while  it  doea  not  conform  In  plan  and  disposition  of  worka 
to  that  sugKeatedin  18H3  by  your  Advisory  Board,  pruniises  to  lead  in  tbe  same  direc- 

Tbe  port-warden  line  for  the  frontage  above  Bridesbnrg  and  for  tbe  islands  will  be 
recommended  aa  anon  na  the  nerestary  snrveys  and  studies  are  complete,  and  then  a 
general  report  will  be  submitted,  in  which,  the  snrveya,  obaervatious,  and  computa- 
tions will  be  furnished  in  detail. 

The  description  which  ia  herewith  inclosed  fises  geodetically  all  the  turning  nointa 
and  givea  the  direction  and  distance  fmm  point  to  point.  It  is  proposed  liy  thin  Board 
to  refer  tbia  port-warden  line  to  tnonunieot-H  to  he.  planted  at  designated  pointa,  ao  aa 
to  render  ita  location  ni»re  convenient  for  practical  purposes.  Some  of  (liese  monu- 
ments are  now  in  jiosition,  niid  as  soon  aa  the  season  will  permit  tbe  work  will  1>« 
pushed  to  completion,  and  we  request  authority  to  file  a  further  description  of  tbia 
aame  line  at  some  date  in  the  near  future. 

In  concluaion,  tbia  Board  desires  to  Btal«  that  the  delay  in  reporting  a  revised  port- 
warden  liue  is  attributable  to  the  following  causes :  The  desire  to  secore  tbe  ji>int 
action  of  the  Statea  of  New  Jersey  and  Pennsylvuuta,  the  discovery  that  legiBlntion  bj 
tbe  Stale  authoritiea  was  netenHary,  and,  ao  far  as  the  upper  part  of  the  liue  is  cou- 
cerned,  the  completion  of  the  survey. 

0.  B.  Whitb, 
Captain,  U.  S.  N.,  Chaimait. 
Hknry  Mitchell, 
Coati  and  Geodetic  Surveg. 

HitNKY    M.    ROBKRT, 

Lieut.  Col.  Engineert,  U.  3.  A. 
Tbe  Prksidekt  o 


Mi,.et:,yG00gle 
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|tmM«i%<  th*  United  Stateii  A.dvl»rTCommI>iion,  Comiuiidw  Qeoive  B.  WbiM,  D.  3 


BtgiDniiiK  &t  tbe  point  A,  Bhown  on  tlie  aocompanyinK  traciug  sheet  No.  1  (whioh 
point  coincides  with  tliq  turminal  point  of  tbe  port-wardei/a  line  for  the  len  bank 
■f Iht  SchaylVill  Hiver,  aa  shown  on  the  offlcint  copy  presented  to  the  Board  of  Hftr- 
bMCommiMionera  of  Philadelphia,  Jnne,  ISt^),  the  line  mna  X.  80^  :1B'  W  B.  41:1^.8 
fecttoBinUt.  39=  53'  07.816",  loog.  75°  10' 35.aa7";  thencp  bv  a  8traia;ht  line  N.88=> 
fl'M'  E.  3134.7  feet  to  C  in  lat.  39°  Ki'  08.7:i6",  long.  75°  09'  55.IW1";  thence  by  » 
■nicht  line  E.  H^  Sri'  25"  S.  I9-J6.9d  feet  to  D  in  lat.  39°  5.1'  05.797",  Iodk.  75°  00* 
31^ ';  thenoe  bj  a  straight  line  E.  4°  39'  13"  8. 1148.46  feet  to  E  in  tat.  :{g°  53~04.H7B", 
\tg.  7»°  09-  15.90»";  tlience  by  a  straiffht  line  N.  79°  58'  28"  E.  1108.15  feet  to  F  in 
tU.  39°  53'  0(5,784",  long.  75°  09'  01.9l5";  thenre  by  a  Htraisht  line  N.  64°  33'  07"  B. 
ifie.21  feet  to  6  in  lat.  39°  53'  09.171",  long.  75°  08'  55.451'^;  thence  by  a  etraight 
llM  S.  »4°  02'  S7"  E.  689.47  f»et  to  H  iu  lat.  39°  53'  13.171",  long.  75<=  08'  48.2&0"; 
tlwDM  bj  »  straight  line  N.  46<^  27'  55"  E.  1161.27  feet  to  I  in  lat.  .19°  53'  21.080", 
Ime.  7o=  06*  3JA§i"  ;  tbeuce  by  a  straight  line  S.  40°  40'  54"  E.  I0r)4.95  feet  to  K  in 
tat.  39=  53'  29.301",  long.  75°  08'  28.393"  ;  thence  by  a  straight  line  N.  35°  16'  48"  E. 
«nJS>  feet  to  L  in  lat.  39°  53'  36.278".  loni;.  75°  08'  21.898";  thence  by  a  straight 
Km  K  «9°  48'  43"  E.  1114.00  feet  to  H  in  lat.  :<9°  53'  45.831",  long.  75°0e'  14.795"  ; 
Iknee  by  a  straight  line  N.  21°  41'  12"  E.  1399.25  feet  to  N.  in  lat.  39°  5.T  58.684", 
tang.  75°  08' 08.160". 

The  next  line  is  sbown  on  tracing  sheet  No.  2, 

Banning  >t  N.  the  line  mns  by  a  straight  line  N.  18°  09'  2!^"  E.  2152. 1  feet  to  O  in 
tat.  39°  54'  18.195",  long.  75°  07'  59.551"  ;  thence  by  a  straight  line  N.  9°  34'  :I5"  B. 
HLB  feet  to  P  in  lat,  39°  TA'  28.392",  long.  75°  07'  57.471"  ;  thence  bv  a  straight  lina 
S,  r  aS'  11"  W,  12:W.l  feet  to  Q  in  lat.  39°  54'  40.616",  long.  75°  07'  58.176";  thenoe 
krastnizbt  line  N.  10°  52'  35"  W.  100:1.3  feet  to  R,  in  lat.  :!9°  54'  50.:)56",  long.  75° 
H  O0.ii06" ;  thence  bv  a  straight  line  N.  17°  18'  59"  W.  1009.7  feet  to  6  in  lat.  &°  54' 
Mac  long.  75°  OH'  04.463" ;  thenoe  by  a  straight  linn  N.  21°  27'  34"  W.  to  the  point  T, 
■Urh  lie«  at  tbe  int^rMcction  of  the  prolongation  of  the  north  side  of  Tasker  street 
■nh  the  aontlierly  Hitension  of  the  present  authorized  port-warden  line  of  1856,  from 
intvminE  point  off  the  foot  of  Christian  street  to  the  point  on  the  extension  of  tbe 
avthaide  of  Dickinson  street,  5G0  !eet  from  the  west  xtdeof  Delaware  avenne.  Thenoe 
itaog  the  extended  authorized  port-warden  line  of  1856  to  the  point  '1",  which  coin- 
aies  with  tbe  taming  point  <m  the  port-warden  line  of  1856,  560  feet  front  the  west 
■de  of  Delaware  avenue,  on  tbe  extension  of  the  north  side  of  Dickinson  street. 

Ttvm  the  poiut  "V,  off  the  foot  of  Dickinson  street,  to  the  turning  point  at  the  foot 
«(  Inn  street,  in  Petty's  Island,  north  channel,  no  changes  in  the  present  authorized 
Mn-warden  line  of  lr&6  arc  proposol  by  this  contnilssion 

Beginning  At  the  point  U,  shown  on  the  accompanying  tracing  sheet  No.  3  (which 
fMst  Ue«  OD  the  sontherly  extension  of  the  east  side  of  Ann  street,  963  feet  11|  iuchea 
&■«  thr  Bonth  side  of  Delaware  avenue,  and  is  one  of  tlie  toming  points  of  tbe 
pi'afm  anthorizeil  nort-wardrn  line  of  l(©6),  the  line  runs  by  a  straight  line  N.  72° 
SK4-E.  in  V  iu  lat. -.19°  68'  4I.97W".  Iodk.  75°  05' 17.700";  thence  by  a  straight  lina 
J  Tlf-'lX'ay  E.  1702  3  feet  to  W.  in  lat.  ;t9°  58' 47.674",  long.  75°  04' 67.122":  thenoe 
^  a  Htnight  line  N.  63°  43'  01"  E.  KmO.O  feet  to  X  iu  lat.  39°  58'  54.463",  lonn.  75° 
■«  39.2&*" ;  thence  by  a  straight  line  N.  53°  09'  0-i"  E,  1099.6  feet  to  Y  in  lat.  39°  SB' 
Vinv:  long.  75^  04'  27.9ffi";  thence  bv  a  straight  line  N.  .W"  13'  17"  E.  1165.0  feet 
V.  Z,  JD  lat.  39°  59'  Ow.347".  lonj,-.  75°  04'  16.466" ;  thence  by  a  straight  line  N.  43° 
~  »  E.  PH.44  feet  to  A'  iu  lat.  39° -VJ"  14.145",  long.  7.'i'J  04'09  2i6";  thence  by  a 
raai^bt  line  S.  3;'^  51'  10"  E.  ril4.f«l  feet  to  B'  in  lat.  39=  r>^  20.506",  long. 75°  04'  02.781"; 
thnm-  by  a  straight  liii«  N.  29=  M'  10"  E.  7J0.12  feet  to  C  in  lat.  39°  59'  27.:W1",  long. 
~=  a^ 57.775"  ;  thence  by  a  straight  line  N.  20° 51'  01"  E.  3193.5  feot  to  D',  in  lat.  M^ 
'■»  ^Ju3".  long.  75^  03'  41.a04",  whioh  point  lies  off  the  wharf  at  tbe  foot  of  Bridge 
•trret.  in  Briilvsbnrg. 

I'll  tbe  bearings  given  above  ore  true,  ami  tbe  geographical  positionn  refer  to  the 
4ata  nf  (he  Coast  Survey  triangnlation  of  1^77,  which  gave  for  the  position  of  Oirard 
Callfje  triangnlation  point  lat.  39°  58'  24.07",  long  7f.'>  10'  14,81". 
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Then  have  been  saveral  surveys  of  the  harbor  of  Philadelphia,  and  those  of  1819 
■CI,  and  1878  we  have  regarded  as  reliable.  ComiiarisonB  among  these  reveal  very' 
leeliMigM  in  tbe  dimenaioits  and  looatiooa  of  channels  and  shoals  that  have  re- 
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mlteA  troia  the  artificial  Btrnctnre*  ancl  eneronctmieDts  a1oii2  the  shores.  These  cmn- 
parlsouB  also  sbow  that  iiiJurieB  to  aavij;ar.ioii  wum  by  do  means  uecessiiry  rvsnlts  ot 
the  atilization  of  tbe  baibcir,  ami  that  the  beneficial  pfFucM  fortullnusly  occurriog 
here  and  there  might  bnve  been  foreordained  auil  oxteaded  if  «  properetudy  bad  pre' 
ceded  the  locations  of  port- warden's  liues  in  former  years. 

The  laying  ont  of  a  highway  on  tbe  laud  is  a  matter  in  regard  to  ivhich  the  csieless 
passer-by  may  form  a  sointiwhat  intcllifrent  optnton ;  but  ivbeD  it  comes  to  the  treat- 
ment of  a  natnral  wat-er- course,  eveu  Ihe  careful  and  public-spiriled  may  be  misled 
hy  a  too  mpirfioial  view.  We  nse  the  word  tuper/icial  here  ii^  its  rarely  literal  seose, 
for  it  iB>;ia«onIy  (hat  strikes  ns  in  loukiUK  upou  the  natural  harbor  or  its  chart,  the 
depth  of  tbe  river  and  Us  passing  volonie  heioi;  occult.  A  statement  of  tiiis  kind 
would  seem  too  obvious  to  be  made,  but  it  is  really  one  of  those  too  /amiliar  tmisins 
that  are  overlooked. 

Tbesoundiufcsand  gangintcsof  the  Advisory  Commission  have  discovered  that  tbe 
best  effects  in  tbe  improvement  of  navigation  have  sometimes  resulted  from  the  occa- 

Cation  of  water  spaces  which  excited  at  th>- outset  the  indignation  of  a  jealoos  pub- 
0 ;  while  111  effects  have  often  resulted  from  slight  extensions  elsewhere  which  tbe 
pabllo  Ignored. 

A  physical  survey  is  necessary  to  •letermioe  to  what  extent  any  proposed  eucroach- 
ment  will  iuternipt  or  tarn  aside  tbe  etreani,  and  Ic  is  by  gauging  the  volnme  to  be 
displaced  on  tbe  ebb,  on  the  flood,  and  in  freshets  that  we  measure  in  oilvauoe  the 
ftralxnpon  the  channel.  For  in  alluvial  bottoms  the  channel  is  the  cast  of  the  living 
waters  within ;  it  is  not  the  imtepeudent  mold  into  wbicb  the  river  is  turned,  but  it 
U  the  trongh  hollowed  ont  by  the  running  water,  and  it  aliers  its  form  and  direction 
-with  ever>-  change  that  may  be  iniluced  u|>on  the  flow. 

Before  giving  license  to  encroachmenta,  the  consi'quences  ninst  be  measnred.  It  is 
sqaestion  hetweeu'the  inditlduul  Interest  and  the  interest  of  the  community,  and 
tbe  prlvikge  to  use  the  pnblic  domain  ahonld  involve  no  injury  which  is  not  more 
than  counterbalanced  bv  public  eood.  As  itlH.thecomuiunily  has  not  made  the  beat 
of  Ihe  bargain  in  dealing  with  the  individual,  and  the  little  loss  of  advantage  haa 
naltipltpd  nirh  tbe  growth  of  traile  till  It  is  a  heavy  bnrilen. 

A  wharf  la  a  harbor  improvoment;  ir  funiiahesa  better  landing  than  naturally  ex- 
isted, so  that  trade  U  made  pusnible,  or  more  convenient  and  profitable;  but  if  the 
wharf  is  so  exti-nded  as  to  turn  the  stream  sonienhat  from  its  natural  course,  so  that 
it  is  lengthened  or  caused  lo  attack  the  opposite  shore,  or  create  shoals,  the  advan- 
tage to  Ihe  uonimunily  is  in  (inestiou.  Expcrieni-e  has  shown  that  the  ocriipatiun  of 
a  harbor  tor  commercial  purposes  need  not  impair  its  natnral  advantages  for  naviga- 
tion ;  the  naturul  bauka  may  be  nailed  in,  uf^eu  to  the  improvement  of  navigation. 
So  that  grnniing  of  licenses  to  liuilil  wharves  under  proper  restrictions  or  provisions 
is  not  partins  with  vainable  piivilege,  bat  securing  guarantees  of  improvement. 

Before  pubTie  ronds  were  laid  ont  the  owner  of  a  house  could  venture  ta  encroach 
on  the  wagiin-roail  where  f<  w  had  ever  passed,  and  where  his  act  nonid  pass  nure- 
aented;  but  when  a  linsy  city  has  hprnng  up  about  him  his  little  act  of  oapidity  baa 
all  the  eflVct  of  agreat  ciiinc,  for  it  now  obslnicls  or  retards  the  commi-rceol  the 
world.  The  pnblic  are  qiiiik  to  detect  (be  auiallesteucniacbment  n|>on  a  ci  ty  street : 
it  cannot  be  I'oncealed,  and  it  must  be  Imineiliiittly  lesentrd.  Bntthegreatest  of  all 
highways,  tbe  Iiurbor  channel  hading  to  the  sen,  is<iiilarsi);ht  and  therefore  usually 
out  of  mind.  Gnu  would  siip|>ose  that  the  cunimuuiiy  woubl  have  the  main  channel 
under  per|>etnnl  survey,  but  in  uioft  cases  the  inierrst  in  the  channel  in  spasmodic, 
and  when  the  rare  surveys  are  conipared  tbe  ininries  to  the  cbanuel  cannot  (m 
churged  ujiou  the  individuals  or  upon  special  works  nlon^  shore.  So  many  causes 
and  rfl'ects  have  accumulated  in  the  long  interval  of  iuditTcreuce  that  they  can  no 
longer  be  distingniMbed. 

The  city  front  above  Biclimond  has  been  but  little  utilized  because  of  tbe  great 
ehoal  (hut  has  accnmulattd  in  the  ntigbbovhood  uf  h'ive  Mil.-  Point,  and  which  the 
General  Government  now  designs  to  remove  in  psrt.  Sliuuld  tbeOovernmetit  beBuo- 
oeaslul,  the  nator  front  that  the  city  offersabove  will  be  appruciaied  becaase  of  ita 
bold  banks  and  bandy  clmnnel. 

We  have  lieroreiiM  a  nia|)  of  this  portion  of  the  Delaware  from  Five  Mile  Point  to 
the  cilv  limits  at  Poqno'i-iiig  Creek,  exccntwl  in  part  by  the  city  and  in  part,  by  the 
GenenU  Qovernnient.  The  Hbiirt-lines  and  objecle  on  the  lund  are  from  surveys  di- 
rect*^ by  the  cilv  engineer,  whilt-  tbe  suunilings  were  mapped  and  made  under  tbe 
direction uf  the  Unlle>l  Slatis  Engineers. 

As  we  go  up  tbe  Di'lii'varu  fr->i>i  the  bay  tbe  trnces  of  tidal  notion  Ipwen  and  the 
physical  charai!teri»iic:tof  river  fiooragur<datively  iucroate.  Above  Bii'lesbnrg  there 
are  regular  "cnimiiigH"  lii-twrnn  reverse  onrve.t.  and  I  here  are  liar^i  at  these  points  of 
infii-iitioii,  lullch  I  lie  same  at  In  lideless  rivers,  except  that  more  water  can  be  carried 
over  thum.  It  wonlil  seuui  that  the  tidi's  are  benelicial,  since  they  prevent  tbe  oom- 
pletiuu  of  the  ohslruclious  at  the  nodes  of  the  bends. 
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TVnac^iaf  river  between  BrideabuTg  and  Pnqaesntii);  Creek  (the  city  limit)  U 
ilnntin  ■.  atatat  of  uatiire,  bnt  bfta  great  qiialiKcatiuQii  fnr  cnmniercial  frontaga. 
Tb»  mmin  cbannel  lint  ia  ^eat  btiDdi.  crUHHiiij;  from  aiilo  lo  Hide,  bat  tb^M  liends  am 
&voT«bl«  to  bo\d  fruiita(^.  Wert)  the  riyor  straight  tbe  cbaiiael  would  be  midvfty 
1)rt«een  Uie  two  ithonM,  anil  wharves  of  at  lewrt  a  Ihonsiind  feet  i"^ length  would  be 
a«c«Muy  to  Teacb  the  bonier  of  the  sbip  nhannel.  An  it  ia  we  &iid*m  (he  tn'o  bends 
cvntinuonR  fronti^eH  of  three-qTiartera  of  a  mile  each  in  whicli  one  ni'iy  reach  tlw 
4-f»thon)  lioe  b}-  wfaarves  of  only  SOO  or  300  fent  io  length.  Between  the  two  bends 
th*n-  u  nioreover  a  aiibaidiary  channel  croaaini;  the  ooovei,  and  giving  a  prptt;  fjood 
fraaiAse  whete  least  expected  ordinarily.  This  cbanael  is  a  sort  of  traglewan  or  out- 
•f.  kfid  ■erveit  Ibe  atill  fnrtber  purpose  of  shortening  diiitance  in  the  navigation  of 
ordinatry  reaaela.  Id  nhort,  the  natural  advauragi's  of  this  whole  frontage  above 
"'' '  ~   '  e  □Dasiinl,  bnt,  for  thU  reosiHi,  More  likttg  to  be  tm^iroii  by  utiiizatiou  tkam 
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D  Dear  the  head  of  Petty'a  iHlaud  4-fathomB  may  be  eairied  np  the  channel  at 
r  water  to  a  poiut  nearly  abreast  of  Pennypack  Creek,  or  abont  5^  niile«.     Here  la 
•  ''cnMtuij  "  with  not  less  than  3  fathoms  upon  it,  and  beyond  the  4-fathom  channel 
(cmmcs  and  continaes  very  uearly  to  tbe  city  limits. 

WHb  a  view  to  tbe  preservation  of  all  these  natural  advantages  of  both  channel- 
way  and  landing,  we  abould  accointaodate  all  artiflcial  structnres  on  the  foreshores  to  ' 
tke  flow  of  tbe  water,  ao  bb  to  introduce  no  material  change  among  the  forces  at  work. 
TbesB  Ibroea  ate  ebb  and  flood  tidal  currents  (daring  the  greater  portion  of  tbe  year) 
sad  river  CQirents  of  varying  velocity  and  volume  dnring  the  season  of  freshets. 
What  we  obaerve  iu  the  form  ,of  the  channels  and  banks  is  really  an  a^uitntenl  in 
■kicb  Aiatarefl  favorable  to  our  wants  are,  in  some  sense,  fortuitous,  not  usually  pres 
<U  i  B  »>  great  degres. 

It  U  propoaed  to  gBtife  the  currents  and  determine  their  remltanU  reflected  in  tbe 
e^mttmeut  to  which  we  nave  jnst  referred.  At  about  40  cros»«ections  we  should  do- 
Knuoe  Ibe  iranaveree  carves  of  velocities,  so  bs  to  learn  in  what  manner  the  volama 
MMM  dnriDjc  tbe  flood,  during  the  ebb,  and  during  the  freshetsj  we  then  should 
Iniria  npon  tbe  chart  lines  of  equal  velocities  for  ebb  and  for  flood  (isodynamic  lines), 
Iti  alrimaTely  lines  of  eqnal  reenltanl  power  or  ogual  eoour;  and  when  we  came  to  the 
faring  of  a  port-wurdeo  line  we  should  adjust  it  to  these  natural  lines,  so  as  to  ae- 
we  all  r  bat  can  be  safely  nsed;  it  shonld  be  tbe  line  betireen  use  and  abnse. 
iMmred  by  the  Board  Advisory  to  the  Philadelphia  Harbor  CommiBsioners,  and 
Jnanled  to  the  Philitdelpbia  Harbor  Ceminisaioners  as  the  expiession  of  the  vlewa 
rftke  BoanI  on  this  aabject. 

Q.  B.  Whitx, 
Caplaiji,  O.  S.  ffavg, 
CluUrMan  Board  Advtiora  <o  PUladelpkia  Harbor  Committiaiiere. 

ftairARV  25,  ld86. 
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APPENDIX  G. 


KPORTOFMB.  WILLIAM  P.  SMITH,  VHITSD  STATES  AOENT,  IN  CBARGS, 
roB  THK  FISCAL  YEAS  ENDING  JUNE  30,  1B»6,  WITH  OTHER  DOCV- 
MKNTS  It  ELATING  TO  THE  WORKS. 

IMFBOTZUKNTS. 

1.  U«arice  River,  New  Jeney.  11.  Cbeater Kiver »t  KentlslHidNBrrowi, 

1  WilmiugUm  Harbor,  Dalkware.  Maryland.  ■ 

S.  Ice-hkrbor  at  Mew  CaBtle,  Delaware.  12.  Cbeater  Blrer  from  flpn'a  Laading  to 

4.  Dock  Creek,  Delaware.  Crampton,  Maryland. 

5.  BaiDt  Junes  Biver,  Delaware.  13.  Corsica  Creek,  Maryland. 

t.  Uispillion  Creek,  Delaware.  14.  CbopUnk  Kiver,  Maryland. 

T.  BrMulkiln  River,  Delaware.  15.  Wicomioo  BiTer,  Maryland. 

&  Broad     Creek,    Delaware,    from  ita     16.  Upper  Tbitronghfar«,  between   Dell'a 

montfa  to  I>Bnre1.  bland    and    the   mainland,  Mary- 

9:  Indian  River,  Delaware.  land. 
K.  Saaqaebnnna  Biver  above  and  below  I 

Havre  de  Grace,  Maryland.  ! 


United  States  Ehginbbb  Office, 

Wilmington,  Del.,  July  20, 1886. 
General,:  I  bavetbe  honor  to  submit  burewith  tbe  Aannal  Report  of 
th«  worbs  of  river  and  faarbor  improvement  in  my  charge  for  the  fiscal 
jeu-  ending  Jane  30, 1886. 

Very  respectfnllv,  your  obedient  servant, 

Wm.  F.  Smith, 

Vnited  States  Agent. 
Brig.  Gen.  JOHN  Newton, 

Chief  of  Engineers,  U.  8.  A. 


G  I. 

IMPROVEMENT  OF  MAURICE  BIVEK,  NEW  JERSEY. 

Under  n  contract  with  the  American  Dredging  Company,  of  Phila- 
delpfaia,  operations  during  tbe  fiscal  year  were  confined  to  the  1  miles 
of  the  rivet  below  the  town  of  Millville,  Little  had  been  done  at  the 
eommenceroent  of  the  year,  as  work  was  not  begnn  until  near  the  close 


856         RBPOET    OF    THE    CHIEF    OF    ENGINEEBS,   U.  8.  ABUT.' 

of  last  flBcal  year.  The  contract  waa  completed  in  April,  1886,  and  the 
folloviiiff  improvument  is  the  result  of  the  work : 

A  chauiiel  woh  dredged  through  French's  Bar,  4  miles  below  Mill- 
ville,  200  feet  iu  length,  100  feet  wide ;  from  a  point  2.14  miles  below 
Millville  a  channel  was  dredged  100  feet  wide  to  aiK>int  exiled  Pea  Land- 
ing (including  a  cat  through  the  point  of  land  at  Silver  Ran,  the  right 
of  way  having  been  given  the  Uuited  States  free  of  cost);  from  Pea 
Landing  to  the  bridge  at  Millville  the  channel  was  dredged  50  feet  id 
width,  except  jnst  below  the  bridge,  where  thewidtb  wiis  increasecl  to 
75  feet  for  a  distAnce  of  300  feet.  This  increasedwidth  was  to  cut  off  a 
point,  ^bove  the  bridge  for  a  distance  of  400  feet  a  channel  was  dredged 
100  feet  in  width,  and  from  this  point  to  Wood's  Mills,  the  head  of 
navigation,  a  distance  of  2,600  feet  the  channel  vna  reduced  again  to 
dO  feet  iu  width.  A  depth  of  from  5  to  6  feet  was  made  over  the  entire 
dredged  chHunel. 

The  excess  in  depth  over  what  was  required  by  the  coutract  (4  feet) 
was  necessary  to  float  the  contractor's  plant,  and  was  made  at  their  ex- 
pense. Tlie  total  amount  of  material  removed  in  accordance  with  the 
terms  of  the  contract,  is  110,015  cubic  yards,  measured  ih  place,  whioh 
'  exhausted  the  appropriation. 

This  improvement  has  been  beneficial  already  to  tbe  commerce  of  this 
river,  which  is  extensive,  by  enabling  a  larger  class  of  vessels  to  reach 
Millville  without  interruption  by  low  water. 

It  is  proposed  to  apply  the  appropriation  asked  for  the  fiscal  year 
ending  June  30,  1888,  to  coutinaing  the  work  of  improvement  for  a  6- 
foot  low-n-ater  navigation  by  dredging  wherever  a  less  depth  of  water 
is  found  in  the  river. 

Til  is  work  is  la  the  oo11e«tioD  district  of  BridsetoD.  N.J. ,  whiob  isnlgothe 
port  of  ciitrj,  and  at  whioh  do  revenDO  was  onlIect«d  dnrinft  this  fiHcal  year. 


AMOUNTS   APPROPRIATED. 

By  ait  i>iiMao(l  Angnst  2,  1888 93,000 

By  net  approved  July  5,  !»« IT.OOf 

T"t«! ao,ooo 

Money  statement. 

Jnly  1,  18a-..  anioiintftvailablB (18, 995  80 

Jnlv  1,  18^,  amount  expended  dnring  flscal  year,  eiolnaive  of  liabilities 
outstandiiif;  July  1,  18B5 18, 904   14 

July  1,  IWiO,  nuionnt  availalile 1.06 

Aniniint  ajipnipriated  by  act  approved  Angnst  5,  It^Sfi 5,000  00 

AiDoiirit  available  for  fliieal  year  ending  June  :)0,  188T 6,001   06 

{ Amount  (oiiIimate<l)  required  for  ccmipletion  nfexiHttnit  project 87,000  00 
AmDiiuttlintcaDbeprofltab]yoxpendediuflHDAlyeareiidinKJiine30,1888    35,000  00 
Siibiuitled  iu  compliance  with  requiremeuta  of  pectinn  2  of  river  and 
harbor  acts  of  1866  and  I8f>7. 


V   COLLRCTOR   OF  CUaTOMS   AT   BRIDQRTON,    NEW  JBRBET. 

CusTOM-HousB,  Bridgetoh,  N.  J., 

Colltctoft  Offloe,  Jane  39,  1886. 
I  of  the  tftet  instant,  I  have  to  report  that  there  is  no  revenue  ool- 
Lct.     We  have  no  iinporta ;  the  only  money  we  ever  collected  wb* 
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muiDe-hoapitel  dues  (aoil  that  tax  wm  al)oliah»t  two  ycurs  ago),  and  oiicaaianallT 
MDw  amall  •nms  to  tbe  way  ornteauiboiit-inRpecliou  feen ;  ibe  tiwt  mentioned  ninounted, 
doiiDfc  the  year  now  akont  closed,  M  t64.;)il. 
Very  reepectfnlly, 

J.  II.  EufBR. 
Wit.  ¥   Smith  Colltcior  Caitom*. 


Ga. 

IMPROVEMENT  OF  WILMINGTON  HARBOR.  DELAWARE. 

The  work  of  improvement  of  this  harbor  has  been  limited  durinf;  tha 
present  fiscal  year,  owing  to  the  inadequate  amount  of  money  aruilabla 
to  do  the  next  inoHt  imijiurtant  part  of  the  project,  t.  e.,  to  construct  an 
extension  to  the  jetty  at  the  entrance.  Durin^theyeartheold  suuken 
crib  off  Lobdeil'a  Canal  was  removed,  and  alijo  the  two  light-house 
wbarves.  near  the  entrance  of  the  harbor,  were  pulled  down  and  the 
material  put  on  the  embankment,  as  agreed  with  the  Ligbt-Houae  Es- 
tablishment. 

Tfaette  obstrnctionn  had  a  tendency  to  increase  the  difflcaities  of  Davi< 
gatioD  by  choking  and  jamming  the  floating  ice  daring  the  spring 
months,  and  also  diecked  the  velocity  of  the  tides  aud  caused  shoals  at 
these  places. 

A  channel  was  dredged  through  the  draw  at  Market  Street  Bridge 
to  a  depth  of  15  feet,  at  mean  low  water,  and  a  widt  h  of  8<.>  feet.    The 
■tnoant  of  material  removed  from  this  locality  is  3,050  cubic  yards,  ■ 
measured  iti  place,  and  it  consisted  of  gravel,  saud,  and  blue  clay,  12 
bowlders,  varying  in  size  from  one  half  to  2J  cubic  yards,  and  32  piles. 

The  raising  of  the  jetty  seems  to  have  done  away  with  the  shoaliog 
from  a  point  about  midway  of  the  jetty  out  to  the  Delaware  Biver,  and 
the  depth  of  channel  dredged  in  1884,  connecting  the  15-foot  curve  iu 
the  Delaware  with  the  IS-tbot  curve  inside  the  harbor,  had  |)een  main- 
tained at  the  last  examination.  The  present  angle  of  collision  of  the 
cnrreots  of  the  Delaware  aud  Christiana  will,  however, always  prodaee 
t  bar  at  the  month,  and  this  cau  only  be  obviated  by  the  carrying  oat 
of  the  approved  project  for  the  estension  of  the  jetty. 

The  amount  asked  for  the  Hscal  year  ending  June  30, 1885,  is  |75,OUO, 
tad  if  appropriated,  together  with  the  balance  available,  will  be  ap- 
jrfied  to  the  extension  of  the  jetty  and  dredging  the  channel  to  a  depth 
of  15  feet,  to  the  Pulp  Works. 

Wilmington  is  a  port  of  entry,  and  in  the  collection  rtiatrict  of  DeUware.  Th* 
■Baant  uf  cevenne  collected  fur  the  laHt  fiscal  year  ie  flH.  01 1. 97. 

AMOUNTS  APPHUPRIATRO. 

Bjactappravml  Jnly  14.  1836 $15,000 

^  act  approved  March  a,  1B37 B,00O 

^«ctapproveiiJnlT7,WS8 9,356 

Bjact  approved  Jnfv  11.  IfW 15,1100 

By  act  approved  Jnne  10.  1H72 10,  OuO 

By  act  approved  March  3,  la73 «.U00 

Bj  act  approved  Jnne  2-.!,  1974 6.000 

^ict  approved  March  3.  W^i. 10,000 

By  act  approved  Aognst  14,  1^6 16,000 

^  art  appiwved  June  IS.  187rt 7.000 

By  .rt  approved  March  3,  1m7(( 3,500 

By  »cl  api.rovt^  J"i'"  U,  18W0 10,000 

By  wl  approved  MtirchS,  1H8I '   .W,O00 

Br»rtpa»ed  AHK<i»f-*,  'WB 50.000 

fyMippi^yedJniyr>.im 25.000 


•oogk 
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Sloney  ttatement. 

July  1,  1S86,  wuonn*  av»ilable $17,043  S3 

July  1,  1886,  amonnt  expended  daring  flscal  year,  ezclusivB  of  Uabilitlea 
outotandtng  Joly  1, 1BB5 3,927  3S 

Jnly  1,  laee,  nmount  aTMlable 13,  115  91 

Amoaot  appropriated  by  act  approved  Aagnst  5,  1886 18,750  00 

Auoaiit  available  fat  fboal  year  eadlng  Jane  30, 1887 31.865  91 

{AmooDt  (eetimated)requiredforooa]pletian  o/exieting  pn^eot I47,6iH  00 
Anonat  that  c«d  be  profitably  expeoded  in  BboaI  year  ending  June,30,18e8    75, 000  00 
Sobmltieilia  cvrnplianoe  witb  reqairementa  of  enotionS  of  river  and 
harbor  nets  of  1866  and  1807. 


COHHBKCIAL    STATtSTICS. 

CrSTOM-HOUBE.  WlLHIHOTOir,  Dku, 

CoU«etor'«  OJIm,  J»ly  37,  ItWS. 
Sir  :  In  reaponae  to  your  requeat  I  have  to  inform  yon  that  the  total  oollectioDB  in 
tfaia  diBlricr.  daring  the  fiaoal  year  ending  Jnne  30,  1886,  amoaut  to  $10,011.97.     The 
Bnmber  of  veaaela  permaDentty  dooumentad  in  the  dUtriot  ie  as  abated  below,  viz  : 


ITS       1I,TM.M 


Very  reapeetfnlly, 
Oeiteral  WM.  F.  Smith. 


G3- 

ICE-HARBOR  AT  NEW  CASTLE,  DELAWARE. 

Notliiiic;  was  done  on  the  improvement  of  this  harbor  during  the 
paBt  flsciil  year  for  want  of  fnade.  The  harbor  ie  formed  by  piers  (dia- 
mond shriped)  of  wooden  cribs,  filled  to  low-water  mark  with  stone  and 
■capped  (vlth  about  6  feet  of  dreesed  stone. 

These  (tiers  are  much  in  need  of  repairs,  and  the  area  of  the  harbor 
should  be  inrreased  by  dreilKing.  A  liill  report  of  the  condition  of  tlie 
pierfl  and  an  estimated  cost  of  the  needed  improvement  wilt  he  fonad  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1885,  Part  I,  pages  874 
and  876. 

The  btirbor  at  Sew  Catttle  is  of  great  importance  to  the  general  com- 
merce on  the  Delaware  River,  aud  its  benefit  to  the  city  itself  only  in- 
direct. A  large  number  of  vessels  seek  refuge  there  during  the  season 
of  running  ice.  None  of  them  belong  to  the  city  of  New  Castle,  and  it 
thus  becomes  of  interest  to  several  states. 

Thn  irp-]i»rlKir  of  New  Castle  lh  in  the  collection  diatrict  of  Delaware,  and  Wil- 
mington it  the  nearest  port  of  entry.  The  amount  of  revenne  oolleoted  there  during 
the  piMt  tiioal  year  U  $1B,011.9T. 
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AHOUim   APPROPBIATED. 

Bjut  approved  WajtO,  1826 C2&,D00  00 

Bj  wt  approved  March  2,  1BS» 17,695  » 

Bj  »rt  approved  July  2,  1836 95,000  CO 

^Mtftpproved  March  3,  1837 10.000  00 

^  act  approved  July  7,  1838 11,673  00 

^  act  approved  Augoat  30,  1852 15,000  00 

Bj  act  approved  Joly  15,  1870 2,500  00 

B]r  >et  approved  Jane  10,  1872 27,000  OD 

B;  act  approved  Han)li3,  1873 3O,U0O  00 

Bj  act  approved  Jane  27, 1874 10,000  00 

^  act  approved  March  3,  1875 20.000  00 

l^»ct  approved  Aanost  U,  1876 18,000' 0* 

1^  «et  approved  Jqdc  18, 1878 10,000  00 

S;  act  approved  March  3,  1879 Q,  500  00 

^  act  approved  June  14,  1880 3,000  0» 

Btaot  tipproved  MarohS,  1881 80,000  00 

B>  net  approved  Jul;  5,  1884 2,000  00 

or  the  above  appropriationi  $18,886.05  baa  been  tnmed  into  the  snrplaa  Aind  of  tli* 

Money  gUOemtmt. 

iBonot  appropriated  by  act  approved  Angaat  5,  188S 95,000  09 


rAnoant  (eatimatedi  reonlred  for  oompletloQ  of  existiniF  projeot I6,<100  OO 

t    barbur  seta  of  1866  and  18S7. 


.  .  tinit  pro, 

)eprofitablyezpeDdedinflM»lyearBndlDKJnDe30,1888     15,600  0 
|Sahiuttted  la  oompllanoe  with  reqairementa  of  aeotlon  2of  rivet  and 


G  4. 

IMPROVEHBNT  OF  DUCK  CREEK,  DELAWABE. 

Nothing  has  tteen  done  dnring  the  fiscal  year  ending  Jaue  30, 1886, 
br  waat  uf  fnuds,  and  I  aia  unable  for  the  same  reason  to  state  the 
coaditioD  of  the  work  at  that  time.  It  is  proposed  to  apply  the  appro- 
priiuion  aMked  for  the  fiscal  year  ending  June  30, 1888,  to  removing  the 
ihoals  in  the  bed  of  the  stream  from  the  mouth  of  the  river  to  the  town 
«f  Smyrna.  The  commerce  on  the  creek  is  not  deemed  sufficient  to 
JBstify  the  expenditure  necessary  for  the  improvement  of  the  mouth. 

Dnck  Creek  In  In  tbe  colleetioa  diBtrtot  of  Delaware.  VfWmingtoa  is  the  oeareat 
^■rtof  Kfitry,  and  the  revenae  oolleoted  there  for  tbe  last  lisoal  year  amounted  to 
pli.011.B7. 

AMOUNTS  APPROPRIATED. 

Bf  act  approved  Jnoe  14,  1890 |.'>,000  00 

By  act  approved  March  3,  1881 3,000  00 

ByacI  pawed  Aagast  2,  1882 2,000  00 

Total 10,000  OO 

Money  statement. 

I  Antoiint  (eatiniatod)req  aired  for  completion  of  eKiatinji  project $12,000  00 

J  A«H>Dnttbateaabeprobtablfexp«nd(Nlinfi9calyeareD<tiagJune30,18a8    W.OOO  00 
I  Snhmitled  in  cninpliance  with  reqniremente  of  aection  2  of  river  and 
\     barbor  acta  of  tfa>66  and  1867. 


:i>yGOO(^IC 
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couhbrcial  htatistics. 
Opficb  Philadelphia  and  Smyrna  Transpoktation  Company, 

Smyrna,  Del.,  Jitlg  I,  1880. 
Dear  Sir  :  la  ocoonlaDce  with  request  coutalned  in  your  favur  of  2l8t  ultimo,  w* 
herewith  aubmit  the  followiDgeBtimate  of  the  busiaeM  ami  shipping  interuHteof  Dnok 
Creek,  Deliiwaie: 

AtUoIm.  I  QiuotUT.  i     7klnfl. 

Coal Ions  .  7.009  I  42.00* 

Ironuiditeel do...  000  I  M,00» 

Hay. lAltuid  fTMb do...l  7WI  '  B. DOB 

Fertlllien 4o  ..:  VKWH  ;  Mn.OM 

Lambar feet    i  l.SOO.flOU  :  T6,l»» 

G™ln boahels..'  4W),«M  ■  UO.IMM 

Lime do...'  ISO,**)  W.OM 

Pnilt— pauhH.  Ac bukata..!  TM.OW  81S,IM)t 

PMohbulnIa 6H<X»  1  M.VM 

BTBponted and  OMiaed goodi ,  |  Wa.»» 


U^IuumU 


Iaenitiaodi»  <■ 
Total.... 


la  wldition  to  above  there  is  considerable  cominerce.  oonniMtiii);  of  such  article* 
M  truck,  eggs,  fltih,  poaltry,  oytitere,  &o.  Bnaides,  one  iron  propellT  stxHinboiit,  draw- 
iug  6^  feet  water,  aay  three  t^i  Bve  schooners,  KO  to  80  tons'  capacity,  drawiog  5  to  6^ 
feet  water,  several  aloops  and  flshiug  vessels,  also  three  to  five  barges,  capacities,  100 
to  350  tons,  draught  abont  6^  feet;  these  comprise  the  fleet  navigating  this  ittream. 
The  above  estiniatea  are  mside  as  nearly  as  possible  iW>m  the  business  coming  under 
our  observation,  and  of  course  is  subject  to  the  increase  of  irreuular  trades. 
Beapeotfutly  submitting  the  above,  we  are,  very  truly, 

Thb  PBU.AUBLPHIA  AND  Smyrna  Transportation  Company. 
General  W«.  F.  SMITH, 

United  State*  Agtnt. 

IMPROVEMENT  OF  SAINT  JONES  RIVER,  DELAWARE. 

As  reported  last  year,  a  contract  was  made  in  December,  1884,  for 
the  improvement  of  this  river  by  straightening  and  deepening  tht^  cbaQ- 
nel  to  6  feet  at  mean  low  water  wherever  a  less  depth  was  found,  »nd 
to  a  width  of  40  feet;  also  to  make  a  (;ut-ofl'at  Cherry  Tree  Bend  of  the 
same  width  and  depth,  and  widen  aootber  near  Dover.  The  work  was 
to  commence  at  the  moath  and  continue  up-stream  as  far  as  the  avail- 
able money  would  permit,  bnt  the  dredge  having  been  coustructed  at 
Dover  it  was  necesfiary  to  dredge  a  distance  of  941  feet  down-streain 
before  the  natural  depth  of  water  sufficient  to  tJoat  the  dredge  was 
reached. 

The  channel  was  dredged  6  feet  deep  at  low  water  and  40  feet  wide, 
and  a  turuiug-basin  180  feet  in  length  and  80  feet  wide  was  also  made 
at  Dover  in  accordance  with  the  project.  Commencing  at  the  second 
fiboal  inside  the  mouth  of  the  river  and  working  up-stream,  a  6-foot 
low-water  channel  40  feet  in  width  was  dredged  at  the  following  shoals : 

Loulltj.  ,  LacKth.  '.  Locality.  I  "LnogH. 

Frit.     •  I     FiA 

Wsrrsn'iLiindlneSbaal -.  82S      Pbospbutfl  Factor;  Sboal '         1,885 

Jach'B  Point  SboJ  ]  340   ; -lamea  Island  ShosI    ,  .         .  ,^ 


LDEnn'oLnnrllnicSbrHil I  son,   Babbkt'a  FlRheri  3boa]    i 

n ■- Undlnn  Sboal I  650      Wbarton's  Flabory  Shoal. 

arySboal i        l,SOO  '   Lebsnon  Shonl  .1 

HalaFolnl...' 

Go.«lc 


ltd  Granary  Sboal i        l,SOO'   Leb»in,_ 

Wblte  Store  Landing  Sboal 3.000  '    Lebanon  Reach  and  Mud  HalaFolnl. 
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At  Cypress  Point  the  channel  was  widened  33  f<e«t  for  a  length  of  345 
feet,  depth  6  feet;  aod  at  Cherry  Tree  Bend  a  cat^off  was  made  1,020 
feet  long,  40  feet  in  width,  and  6  feet  deep  at  mean  low  water.  The  . 
rigfit  of  way  through  land  for  this  cut-off  wan  given  to  the  United  States 
tne  of  cost.  The  benefit  to  navigation  by  this  cut-off  is  a  saving  io 
diataoi?  iif  about  4,000  feet,  besides  avoiding  the  abrapt  bends  in  the 
riTM-  at  this  locality. 

AfltT  tlie  above-named  work  had  been  done  the  dredge  was  removed 
ifiia  riown  the  river,  and  work  commenced  at  Broad  Reach  Shoal,  the 
Int  shual  inside  the  mouth.  At  this  shoal  a  channel  was  dredged  2,270 
feet  to  a  <lBpth  of  6  feet  at  mean  low  water  and  a  width  of  40  teet. 

The  total  distance  dredged  during  the  year  is  17,072  feet,  and  the  total 
Mnut  of  material  removed  ia  54,128  cubic  yards,  measared  in  piace, 
ikich  WMM  deposited  on  the  banks  of  the  river  60  feet  fivm  e<lge  of 
^DDel. 

Tb^  lulance  of  funds  available  June  30, 1886,  will  be  applied  to  the 
eoBpleiioii  of  the  channel  through  Broad  Beach  Sboal  and  to  contlnn- 
ag  ibe  cbannel  above  Lebauon. 

Wort  under  this  contract  will  probably  be  completed  by  the  end  of 
Jihr.  It  is  proposed  to  apply  the  ajtpropriation  asked  for  the  fiscal  year 
ading  JuaeSO,  1888,  to  the  continuance  of  the  improvement  of  the  river 
bra&fuot  low-water  navigation  to  Dover. 

D>t«r  in  ill  the  eollection  district  of  Duiswsre.  WilmlDgton  is  th«  neaKHt  port  of 
•ttT'M  irhiGfa  the  amonnt  of  revenue  collected  for  the  last  Oecal  year  is  916,011.97. 

AMOUKTS  APPROPRUTBD. 

fcKtipprovedM«roh3,  1881 $5,000 

lr««iW>roved  JolyS,  I8(*4 lO.OOO 

Totol 15,000 

Money  gtatement. 

tol.  IWi,  amoant  available ^ $14,162  II 

Jti  I.  t>^iii.  amoQnt  expended  diiritig  Bsoal  year,  exclasEre  of 

iakilitiPsiiDUtalldiiig  Jnly  I,  1B6& 111,546  08 

Vl.l^«>>,  outatanding  liabilities 1.123  44 

12,668  68 

*LTl.l*«,»moniit  available l,41:Kt  59 

tanui  appropriated  by  act  approved  Aagnet  5,  1S46 10,000  DO 

tagut  available  for  flaoal  year  eudlDg  June  30,  18!^ 11,493  59 

'I>oiint  (estimated)  required  fot  oompletion  of  exiatiDK  project 1U,000  00 

ianiiittbatWD  beprofltabl;  expended  io  Qncal  year  eDding  JuneSO,  ISrta     10, 000  00 
'hbmitted  in  ooinpl<aiioe  with  reqaiiementa  of  section  iTof  river  and 
I   bubor  act*  of  18GG  and  ISOT. 


lUPKOTEHENT  OF  UI88PILLION  CREEK,  DELAWABE. 

So  work  has  been  done  on  the  improvement  of  this  stream  dnring  the 
kal  year  ending  Jane  30,  1883,  for  want  of  fnnds,  and  the  condition 
'dw  work  at  that  time  is  not  known  for  the  same  reason. 

It  is  estimated  that  13,500  will  complete  the  projent  for  the  improve- 
■tttof  the  creek,  by  removing  the  remainder  of  the  shoals  between 
Kdibrd  and  the  moaUi  of  the  creek,  which  will  give  a  6-foot  low-water 
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□avigatioii  for  thn  entire  distance.  ThU  improvemeDt  will  be  of  great 
benetlt  to  navigatioa  and  cummerce  interested  by  lesseuing  the  time  re- 
quired to  t^et  up  and  down  tbe  Ktreaiu. 

If  tUe  bar  at  the  uioutb  is  to  be  improved  it  is  estimated  tbat  $55,000 
additional  will  be  required,  but  it  is  doubtful  if  tbe  commerce  on  tbia 
creek  willjustily  tbia  expenditure. 

MUpillion  Creek  is  in  tbe  collection  Jiittrict  of  Delaware.  WiliuEnKtou  iathe  bear- 
esi  port  of  entry,  at  which  ihe  reveimecollrcted  for  the  laatfiHGul  year,  was|lii,011.9T. 

AMOUNTS  APPROPRIATBD. 

By  act  approved  Marcb  :i,  1879 13,000 

By  act  approved  Juue  14,  IWJO. 4, 000 

By  act  approved  March  3,  1881 3,500 

By  actpamei)  AngaBt2,  1882 3.000 

Money  statement. 

f  Amount  (oetiniatM)  reqnirei]  for  completion  of  eKiatiDC  project ^'VS.SOO  00 

I  A[iinnnttbatCBiibe)irolitablyexpendedinfi8ca1yeareudiuKJune30,ie'48      3,500  00 
S  Snbiiiitted  in  couplianoe  witb  reqairementa  of  aectton  3  of  river  aud 
!      harbor  act«  of  loGG  aud  1867. 


IMPEOVEMEKT  OF  BROADKILM  RIVER,  DELAWARE. 

Tbe  history  of  this  improvement  is  given  in  tbe  Anuual  Beport  of  tbe 
Cbief  of  Engineers  for  1S81,  beginning  on  page  780. 

A  project  adopted  for  tbe  improveuient  of  tbis  river  with  tbe  fuudH 
avadiible  at  tbe  end  of  laint  fiscal  year,  whs  to  dredge  a  cbaunel  40  feet 
wide  and  6  feet  deep  at  mean  low  wuter,  wherever  a  less  depth  was 
found  between  tbe  nioutb  of  the  river  and  Milton,  Del.,  and  to  cut  off 
certain  sbnrp  bends  interfering  with  navigation. 

After  due  a<lverli8euient  a  contract  wus  made  with  tbe  American 
Dredging  Company  of  Philadelphia  to  execute  the  work.  The  dredging 
was  commenced  promptly  and  continued  till  December,  1885,  when  the 
project  was  completed  and  tbe  funds  exhausted. 

Tbe  total  distance  dredged  was  24,21^5  feet,  and  tbe  total  amount  of 
material  removed  was  9^,737  cubic  yards.  A  ehauuel  was  made  from 
tbe  junction  of  Lewes  Ureek  to  Milton,  6  feet  in  depth  at  mean  low 
water,  with  a  width  in  no  place  less  than  40  feet ;  six  bends  in  tbe  river 
were  wideneil  to  CO  aud  70  feet.  Tbe  mean  rise  of  tide  at  M  ilton,  before 
tbeimjtniveme'ut  commenced,  was  1.8  feet;  it  is  now  3  feet.  I  am  bIho 
informed  by  ca])tains  of  vessels  tbat  tbe  wuter  over  tbe  bar  at  the  uoutb 
has  increased  fully  1  foot  since  the  improvement  has  been  made.  Vessels 
are  now  able  to  go  from  Milton  to  the  mouth  of  tbe  river  at  any  stage 
of  the  tide,  and  uot  more  than  one  half  day  is  required  to  make  the  trip ; 
before  the  improvement  it  took  two  and  three  days.  Tbia  has  Ijeen  a 
great  benefit  to  navigation,  aud  uu  increased  trade  on  the  river  will 
eventually  follow. 

Milton,  at  tbe  head  of  navigation,  is  a  thriving  town,  aud  the  shipping 
point  for  a  large  and  fertile  section  of  country. 

The  work  ia  in  tbe  collection  district  of  Delaware.  Wilmiugton  iatbeoeareat  port 
of  entry,  at  Trbicb  tbe  amount  uf  revenue  colleoted  for  the  laetliscalyeariaf  16,011.97. 


APPENDIX    G EEPORT    OV    MR.    WILLIAM    P.    SMITH.  863 

AMOUNTS   APPRUPKIATKU. 

Bt  ict  Hiipravect  March  ;t,  18;3 tlU.OOO 

I^  Mt  approved  Jnn*"  14,  18S0 5,000 

B;  Mt  approved  Mnrch3.  1881 5,000 

BfictpuBciV  A.ngusf2.  IHfti &,000 

ToUl 25,000 

Money  statement. 

July  1,  lett-.,  Bmuuntaviiil»1.le |I3,a54  OB 

Jul;  1,  1886,  amount  exji«u<led  during  Hscal  year,  exuluaive  •>{  llabllitiCB 
outEtandiBg  July  1,  1HH5 13,254  08 

I  AmoDDt  (retimateil)  required  rorenmpli-liou  of  existiiiK  proji-ot :ll,500  00 

:  Sobmitted  in  cnmiiliance  with  re^nlreioentfi  of  saclion  2  nf  river  aoil 
1     harbor  aeU  of  lr»W  and  186T. 

,  ofJnls  Ifi,  lHa">,  for  dredging  in 


AmarieaD    DnAtlBg   Conipu;,  PUladel-    Auk.    l.lWt   Oct.     1,  ie» '  IJ 

KaltoulUrsdglDiCompuy.WURilnKtoD Not.    1. 1BS5  14 

DA 

rnak  C  Swpen.  PhllidrlphlL  Pa |  ADg.   1.  IWi  ,  Um.  SI.  irae  1H 


lOnt.     I,  IMS;  Apr.  M.18H 


k  PI<lKe™.>le«Torii,lJ.Y!--- 

■I    John  SattcrlM,  Eoiclewood.  N.  J    HotMstHl..    Not  itatod 


U  per  cnbli 

n  Iba  Buetl 


G8. 

flCPROVEMENT  OF  BROAU  CREEK,  FROM  ITS  MOUTH  TO  LAUREL,  DELA- 
WARE. 

The  histor.v  of  this  improvement  aiiri  of  the  existiiip;  project  is  given 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  ISfiS. 

Tiotbiof;  was  done  on  this  iniproveineut  during  tlii^  Dscal  year  ending 
JoDe  30,  1886,  for  want  of  funds,  and  for  tlie  same  reason  the  condition 
of  the  work  at  tliat  date  is  not  known.  The  amount  aKked  for  the  flscal 
jear  ending  June  30, 1888,  will  be  applied  to  the  iiontJnnnnce  of  the 
project  for  a  6-foot  low-water  navigation  to  the  town  of  Laurel,  with  a 
width  of  channel  of  50  feet,  and  protecting  it  with  dikes. 

Broad  Creole  ia  in  the  collvctioo  dietriut  of  Dulaw»re.  WilniiiiKlou  h  the  nearest 
»n  of  entrr,  at  which  the  amount  of  ri-veiine  eolii'ttml  fur  (lie  li-uul  VBar  endinif 
JnntSO,  lam,  ia»l6,01l.97. 

AUOUMTS   APPBUPRIATKU. 

Bj  »«t  approved  Jnne  14,  im) $.1,000 

Bjraci  approved  March  3,  IdSl 10,000 

^  act  passed  August  2,  1H82 5,000 

Total 30,000 

L.,,.,.„Goo.;lc 
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Money  ttatemenU 

Lins  DToiect , , 

],  IriBe    32,  UOO  00 


COMMBBCIAL  STATISTICB. 

Laubki,  DttL.,  JvntVS,  1888. 
In  ri-nl.v  to  the  within  comtnnniofttlon,  we  have  onl^  (o  say  thnt  the  commerce  ia- 
terfoti-il  in  Ihe  ini|in)vemi-nt  of  Broad  Crefk  reiniuiis  mibstnntiallj  IheBatne  as  is 
fiiiiiiiliii  jiiiirrppcirt  of  I8a'<,  on  |iag>'^I.  Aiipendix  H,  with  the  exception  of  the  ad- 
dition of  a  steam  frelitht-iioAt  of  a  csrrTiog  cupKuit.v  of 'JtiO  Kins,  trading  from  Lanrel 
to  ilalliniore  uiiil  Fhiladclpbia.  HopiDg  the  above,  with  the  Htatistics  embodied  in 
yonr  abnv<>-uiei)tioiiMl  n-nort  of  IBSt,  may  be  satisfaetorr, 
I  uiii,  most  reapeotiuUy, 

J.  TURPIN  MOOBB. 

Generai  Wh.  F.  Smith. 


G9. 

IMPROVEMENT  OF  INDIAN  RIVER,  DELAWARE. 

Nothing  done  on  thia  improTement  tlurinj;  the  fiscal  year  ending  June 
30,  lS.S(i,  for  want  of  money,  and  the  condition  of  the  work  at  that  date 
is  not  known  fur  tUe  siimc  teason. 

Initial!  Kiver  iH  in  the  collection  district  of  Delaware.  The  nearest  port  of  entry 
is  Wilininuion,  at  which  the  revenue  collected  d  jrlng  the  laat  fiscal  year  araonnted 
toS16,Ull.<J7. 

AMOUNT   APPROPRIATED. 

By  act  paused  Angnst  3,  1S82 (10,000 

Monqf  atatement. 

I  Amoniit  (pstimatpd)  rrqnired  fi 
^Snbn.itlrd  il.  CnlM|ili>itic^o  will 

(     harbor  acta  of  leti6  and  18li7. 


The  river  and  harbor  act  of  July  5,  1884,  appropriating  120,000  for 
tliis  iiii|irovenieiit.  I'eqnii'td  "$5,001)  «liall  be  expended  for  the  comple- 
tion of  the  channel  to  Fitthing  Bitttei^'  light-hoiiHe,  and  for  repairing, 
slrfiigiiii'iiiDg.  Hiid  extending  the  piers  and  break  w  a  ten*."  This  work 
VHH  done  ill  the  full  of  1884,  itiid  a  report  of  which  i»  given  in  the  Ad- 
nnal  ICi-port  of  the  Cliiel'  ot  KngincerH  for  1885.  Tbe  balance  of  the 
flp)iropi'i;iijoii  was  jipplied  totlredtiing,  by  contract  made  with  the  Bat- 
tiiiMiie  Dredging  Company  alter  due  advertisement.  Only  a  small 
ainnnnt  of  work  uinler  tlii.s  coi'traet  had  been  done  at  the  clotie  of  last 
ifi-A  yeitr^  »n  ihe  commeiu-ement  wati  delayed  m>  as  not  to  interfere 
with  tiie  sbadHtjUiug  lutereHt. 


vGoogIc 
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IheooDtract  required  a  channeltobedredged  through  the  two  sboals 
below  the  Tailroad  bridge  at  Havre  de  Grace  100  feet  wide  and  12  feet 
de«p  at  mean  low  water,  and  the  dredging  off  of  the  shoal  at  Watson's 
Island  to  a  depth  of  8  feet  at  mean  low  water,  as  far  aa  the  available 
fniidB  woold  permit. 

CommeociDg  at  tbe  shoal  jnst  above  the  lighthouse  at  Fishing  Bat- 
tery, a  channel  was  dredged  2,225  feet  in  length,  12  feet  deep,  and  100 
f«et  wide.  The  otber  shoal  below  the  bridge  disappeared,  although  it 
eiisied  in  tbe  fall  of  1884,  when  an  examinatioD  was  made  of  the  chan- 
nel. The  ahoal  near  Watson's  Island  was  dredged  hack  trom  its  east- 
em  edge  a  distance  of  200  feet,  in  length  about  3,700  feet  and  to  a  depth 
of  8  feet  at  mean  low  water.  Work  was  suspended  in  December,  1886, 
Dving  to  the  near  exhaustion  of  the  fnnds.  The  total  amount  of  mate- 
risl  removed  under  this  contract  was  63,433  cubic  yards  measured  in 
place. 

A  total  width  of  400  feet  has  been  cut  off  the  shoal  near  Watson's 
Island,  and  the  improvement  baa  beeu  of  great  benefit  in  lessening  the 
effect  of  the  ice-gorges,  so  damaging  to  proi>erty. 

Continning  tbe  estimate  of  last  year,  nnder  the  alternative  seemingly 
adopted  by  Congress,  the  amount  that  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  Jone  30, 1S88,  is  $20,000,  and,  if  appropriated, 
trill  be  applied  to  maintaining  the  15-foot  navigation  below  Havre  de 
Grace,  and  the  balance  applied  to  continning  the  work  of  cutting  off 
the  shoal  at  Watson's  Island,  to  diminish  the  tendency  of  tbe  ice  to 
^rge.  The  cutting  off  this  shoal  should  continue  until  ice-gorges  have 
been  relieved. 

SoaqneliaaiiB  RiTcr  ia  in  the  collection  district  of  Baltimore.  Baltimore  18  the 
mme  port  of  entry,  at  which  tbe  amonDt  of  reveDne  collected  for  the  last  fiscal  year 

AMOUirrS  APPSOPRIATBD. 

h  act  approved  August  30,  1662 |l6,000 

I;  act  approved  Jane  S3,  1B66 26,400 

h  act  approved  July  11,  1870 12.000 

hut  approved  June  14,  1880 28,000 

^  let  approved  March  3,  1881 1&,000 

]^  Mt  paoMd  Aueust  S,  IS82 25,000 

It  act  approved  Joly  5, 1884 aO.OOO 

Total 136,400 

Money  ttatetnent. 

Jail  1^1885,  amount  available |11,643  87 

Wj  1,  1686,  amount  expended  during  fiscal  year,  eiclnsiva  of 
UabUitiea  ontotandiug  July  1,1885 11,324  80 

Jelyl,  1&«,  araonnt  available 419  07 

imoont  appropriated  by  act  approved  Aagoit  !>,  16H6 6,000  00 

imouDt  available  for  flecal  year  ending  Jnne  30, 1887 S,4t9  07 

AnoDDt  (estimated)  required  for  annnal  dredging SO,  000  00 

,  AinaQDttbatcanbepToBtaI>lyexpendedinBBCalyearendingjQne30,1888    tiO,000  00 
',  Snbmitted  in  compliance  with  reqairements  of  section  '2  of  river  and 
[    harbor  act«  of  1866  and  1867.  , 

letter  or  collector  of  ctjrtous  at  baltiuorb,  hartund. 

Custom- House,  Baltiuorb,  Md., 

CoUeclor't  OjRoe,  July  28,  1886. 
SiK ;  Id  reply  to  your  regnest  of  tbe  23d  nltimo,  to  be  furnished  with  statistics  of 
tbe  aereral  tributaries  of  the  Chesapeake  Bay,  with  a  view  of  embodying  the  same 
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iu  your  auuual  report  tu  CougTam,  I  liave  tu  aa;  tbat  I  hftve  beeu  iinabla  do  tu  la 
obtain  the  information  yoii  ileHire  from  somo  of  the  points  named.  Should  Kpliea  be 
received  later,  I  will  forward  tliem  tu  you. 

From  the  SiiwiueliaHna  Eiver  uenr  Havre  de  Grace  I  have  received  no  reply. 


G    II. 

IMPKOVEMENT  OF  CHESTEK  RIVER,  AT  KENT  ISLAND  NARROWS.  MARY- 
LAND. 

NotliiDg  done  at  tbiH  locality  since  1877. 

Ufaeater  River  is  in  the.  colloutiau  dintrioCof  Baltimore,  which  is  also  theuearoat  port 
of  entry,  at  whiuli  the  rcvenuii  collected  for  tbe  last  HhcbI  year  amounted  to  | . 


By  actapproviHl  Mari:h  3,  lrt7:( (15,000 

By  act  approved  .fune  23,  1B74 .-. 5,000 

By  act  approved  Angnst  U,  1676 !>,000 

By  act  approved  .Fiine  IW,  1K78 3,000 

•2P,000 
Anioiitit  expended 25,500 

Balance 2,600 

Money  ttatement. 

July  1,  188G,  amount  available $2,500  00 

July  1,  18»fi,  amount  available 2,500  00 


G  13. 

IMPROVEMENT  OF  CHESTEK  KIVER,  FROM  SPEY'S  LANDING  TO  CRUMP- 
TON,  MARYLAND. 

Notliiug  done  at  this  locality  since  tbe  completion  of  the  original 
project  in  July,  188a. 

A  history  of  the  work  is  given  in  tbe  Aouual  Beport  of  tbe  Chief  of 
En^pneers  for  1884,  page  893 ;  and  for  the  benefits  derived  from  the  im- 
provement made  see  commercial  statistics  given  below. 

AMOUNTS  APFftOPRlATKD. 

By  act  approved  March  la,  \SS1  ..- , t6,&00 

By  act  paused  Augusta,  Irtfti 6,500 

Total ,    13,000 


COUHERCIAL   BTATISTICB. 
Fumlthed  Ihrgugh  th«  oourtMjof  Bod.  Jua»  B.  Qraame,  ooUsotor  oniloma,  Baltlmoiv.] 
Fram  Cheater  River,  Capt.  W.  D.  Burohinal,  after  referring  to  his  letter  of  last  year 
''The  advantages  derived  f^m  the  appropriations  already  made  in  deepening   tbo 
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duDoel  at  various  |ioiuttt  ou  the  Cheater  Kiver,  were  tu  an  exleiit  slioivu  in  the  report 
ttferred  to,  but  of  course  trade  baa  gradually  iucroawil  aiuoe,  consequeut  upou  tLe 
tapMbnildiuxupof  the  tonus  mill  viltaues  that  nere  previously  inavcesaible  to  vaiwels 
ef  other  thao  tlioee  of  very  light  draugot  of  water,  owing  to  ban  anil  shoalit  that  h»d 
iud«  acroBs  the  channel. 

"There  has  beeu  no  waste  in  the  sEpeudilureof  moDey  in  the  improvementi  in 
Cbnter  River,  and  the  citizens  bordering  n|)OD  this  beautiful  stream,  as  well  as  thow 
UTigatlng  the  same,  feel  under  great  obligatiouH  to  Congress  for  the  appropriations 
tlKsdy  made  audio  Colonel  Craigbill  and  those  engaged  withhiui  in  the  proper  and 
jtdicioua  management  of  the  work." 


G  13. 
IMPROVEMENT  OF  CORSICA   CREEK,  MARYLANU. 

The  work  ou  this  iiuproT«ment  was  suspendetl  ia  May,  1885,  ou  ac- 
eoQDt  of  the  near  exhaustion  of  tbe  appropriation,  and  nothing  has  been 
done  8inc«  for  want  of  fnods. 

Tbe  estimated  aiDonnt  necOHsar;  for  completion  ot  tbe  improve- 
neot  in  accordance  witli  tbe  adopted  project  is  $20,00(1.  That  amouot 
ii  asked  for  tbe  fiscal  year  ending  Jnne  30,  1888,  aod,  if  appropri- 
ited,  will  be  applied  to  extending  the  channel  to  tbe  county  wharf, 
dredging  a  turning-basin,  and  increasing  the  width  of  the  chiinnel  its 
(Dtire  length  flrom  80  to  100  feet,  as  originally  recommeadetl. 

The  commerce  of  this  locality  is  very  largt*,  and  the  steamers  and 
Teasels  navigating  the  stream  require  a  channel  of  100  feet  in  width. 

Conic*  Creelc  is  in  the  oollectiQii  district  of  Baltimore.  Baltimore  is  tbe  nearest 
jm  of  eotry,  at  which  the  amount  of  revetuie  colieoteil  for  the  likst  Hnral  year  it 


!f  act  pMsed  August  2, 1882 $5, 000 

b act  approved  JnlyS,  1884 B,l»0 

ToUl 10,000 

Money  atattment. 

Sti;  1,  I8S5,  amount  available |308  86 

Mj  1,1880,  amount  available aOH  86 

laoant  appropriated  by  act  BppmvedAngiist-''>,  1886 10,000  00 

iMDDt  available  for  Hscal  year  ending  June  30, 1887 10,308  86 

fluMHiDt  (estimated) required  for  completion  of  exlnting  project 10,000  00 

/  Imooot  that  can  be  profitably  eipende<l  in  fiscal  yearendingjune30, 1886     10,000  00 
'  SabmittiKt  in  compliance  with  re<inireiuents  of  section  2  of  river  nod 
I.    harbor  acta  of  1B6B  and  186?. 


COMMBRCIAL  STATISTICS. 

IFurelslieilUiroaEb  tbeconrleHy  of  Hon.  JunuB.  Qroonie.  coUeotor  caitoniB,  BaJtlmore.) 

From  Corsica  Creek,  near  Centreville,  Md.,  Mr.  William  HcKenney  writes; 

"Cebtreville  is  situated  at  the  head  of  Corsica  River,  and  is  the  count;  town  of 
Vkoi  Anne's  County,  which,  by  the  last  census,  is  the  leading-wheat  growing  count; 
•a  tbe  Eaatero  Shore  ot  Maryland,  and  is  tinly  excelled  by  four  other  counties  in  the 

"The  ahtpments  from  Centreville  Landing  by  Corsica  River  reach  about  .'>00,00l) 
^'•Atia  ot  wheat,  com,  and  oats.  4,000  ^tons  fertilizers  and  phosphates,  3,000  tons 
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coal,  800,000  feet  of  Inmber,  .SOO.OOO  HbiDeles,  1,000,000  Isths,  2,500  tons  of  square 
timber,  600,000  bncks,  50,000  bnsbelB  of  IiDie,  ,2,000  sheep,  cattle,  and  moles;  Qali, 
oyaterq,  &c.,  \o  larse  qilitDtilleH ;  large  trwle  in  ponltry,  bacon,  float,  &c.,  besides 
100,000  bi&bels  of  sbells,  SOO  sacks  of  salt,  and  100,000  boxes  of  peaches. 

"Fonr  schoiiDers  and  S  steamboats  trade  regnlarly  Iratween  Centreville  and  Balti- 
more, with  several  other  steamers  duringtbe  peach  season,  and  varions  other  vessels 
with  lime,  sbinales.  lamber,  coal,  &c, 

"At  Cuntreville  Landinfc  there  are  granaries  with  stoTBge  capacity  for  over  200,000 
bnshels  of  grain,  in  addition  to  storage  capacity  for  fertilizers,  salt,  provisions,  &e. 
A  phosphate  factory,  a  cannery,  and  a  frnit  drier  are  also  located  at  that  point.  The 
landing  has  a  wharf  froutof  over  500  yards  iu  length.  In  addition  to  the  wharves  at 
Centreville  Landing  there  are  on  Corsica  River  8  others.  The  popaiation  of  the  town 
is  about  1,600  and  of  the  landing  aboat  200. 

"Total  amount  of  the  business  of  Centreville   and  the  landing  is  estimated  at 

ti.ioo.ooo. 

"  Centreville  is  the  terminus  of  the  Queen  Anne's  and  Kent  Railroad,  with  two  pae- 
senger  and  one  freight  trains  dally  connecting  with  northern -bound  trains. 

Over  this  roud  a  heavy  business  is  done  in  grain,  lime,  ooal,  lumber,  and  general 
merchandise. 

"  Corsica  River  is  now  navigable  for  vessels  and  steamers  of  light  draught. 

"  If  the  channel  is  deepened  and  widened  sufficiently  to  allow  suitable  paesenget 
Bt«amers  to  reach  Centreville  Landing,  a  large  travel  by  water  to  and  from  Baltimore 
will  be  secured.  Centreville  is  in  the  Baltimore  oolleutioii  district,  the  nesreat  ligbt- 
house  being  Love  Point,  at  the  mouth  of  Chester  River." 


LBTTEK   OF   MR.    JOHN   H.    OZUON. 

CBNTREVIIJ.B,  June  29,  1886. 

Dear  Sik;  In  reply  to  yours  of  the  aiat  instant,  I  would  say  what  is  shipped  to  atiil 
from  Corsica  River  (formerly  Corsica  Creek)  is  about 200, 000  bushels  of  wheat,  150,000 
bnahdls  of  corn,  50,000  busliela  of  rye  and  oata,  300,000  crat«s  or  baskets  of  fruit,  100 
tooa  of  iron,  about  S500,000  worth  of  merchandiite,  3.000  tons  of  coal,  800,000  shingles, 
1,000,000  feet  of  lumber,  I50,000feet  of  square  lumber,  1,000,000  laths,  440,000  brio ks, 
3,000  barrels  of  flour,  60,000  bushels  of  lime  for  agricultural  purposes,  li-VW  bushels 
of  lime  for  building  purposes,  60,000  bnshels  of  oyster-Khells,  1,000  barrets  of  tish, 
1,000  souks  of  salt,  2,500  tons  of  phosphate,  several  veiisel  loads  of  quarry  stones,  be- 
sides large  quantities  of  horses,  cattle,  sbeep,  calves,  Irish  and  sweet  potatoes,  oab- 
baee,  &ji. 

There  are  four  schooners  that  ply  between  this  place  and  Baltimore  regularly  of 
capacity  4,000  basbels  each.  Two  steamboats  run  tri-weekly  between  this  landing 
and  Baltimore,  and  weekly  we  have  larger  and  smaller  crafts  stopping  here  landing 
varions  articles  of  freight.  We  consider  that  the  deepening  of  tlieohanDel  of  Corsica 
Creek  of  vast  importance,  as  we  arp  enabled  now  to  make  three  trips  in  the  same 
time  it  formerly  took  us  to  make  two;  besides, now  it  permits  vessels  and  steamera  of 
heavy  draught  to  arrive  and  depart  from  oar  landings  with  dispatch.  We  think  if 
Congress  were  to  make  an  additional  appropriation,  enough,  sny,  to  widen  onr  channel 
and  deepen  further  up  the  creek,  our  trade  would  be  largely  enhanced. 

John  H.  Ozmok. 

General  Wu.  F.  Smith. 


The  work  on  this  improvement,  was  saspeoded  iu  May,  1885,  on  ac- 
count of  the  near  exhaustion  of  the  appropriation.  Nothing  has  beea 
done  since  for  want  of  funds. 

The  resnlt  of  the  work  on  this  iraprovenient  has  been  to  give  a  cbaa- 
ne)  (!  feet  deep  at  mean  low  water  to  tease's  Wliarf,  at  Greeusborougb, 
and  through  the  shoal  opposite  Caise's  a  depth  of  5  feet.  The  width  or 
the  channel  varies  from  47  feet  to  75  feet.  It  is  pro|>osed  to  apply  the 
appropriation  asked  for  the  flacal  year  ending  June  30, 1888,  in  carrying 
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oat  the  oiiginnl  project  to  give  a  cbanoe)  8  fe«t  deep  at  raeao  low 
water  and  75  feet  in  width  by  deepening  and  widening  the  cbanneta 
already  dredged  through  the  shoals  between  the  towns  of  Denton  and 
Gree  D  aboroagb . 

ChoptBDk  River  in  in  tbe  collection  district  of  the  Eastern  district  of  Maryland. 
Baltimore  is  tlie  nearest  port  of  entry,  and  the  amonat  of  revenoe  collected  there  for 
the  Iksl  GscbI  ;ear  is  | . 

AMOUNTS   APPBOPBIATEI>. 

Bjr  act  approved  Jane  14,  IB*) $5,O0U 

By  act  approved  March  3,  1891 5,000 

^  act  passed  Aagnst  2,  1883 5,000 

^act  approved  Jaly  5,  leSl 5,000 

Money  staiemmt. 

Jaly  1,  1385.aniODDt  available.. $109  tM 

J(]y  1,  1886,  atnonnt  available :..  109  08 

Imoant  appropriated  by  act  approved  Angost  5, 1686 . 10,000  00 

Anonnt  available  for  fiscal  year  ending  June  30,  18KT 10,109  38 

fAmoant  (estimated)  rean)  red  for  completion  of  existing  project 47,000  00 

I  Amoant  that  can  he  profitably  expended  iu  fiscalyeaf  ending  June  30,1888  47, 000  00 
\  Sabmitted  iu  coDipIiance  with  reqairements  of  section  2  of  river  and 
I     hsrtwr  acU  of  lc66  und  1867. 


COHMBRCIAL  STATISTICS. 


ArtlolM. 

•)<>■ 

«(ri> 

KS, 

^'"'.'jeii'. 

> 
1.C 

1.(00  ll  CuiwdgiMdi.. 
1.000  .1  0T*l«r(Eill«... 
1.D00      Fmlt 


I.ETIKB  OF  MR.  WIU.IAM 

DiAR  Sir  :  I  have  consulted  several  of  the  leading  bustDeiw  men  and  obtained  their 
nt's^Biid  above  yoawill  tind  the  eatlmate  of  the  amount  of  businessof  thissectiOD. 
The  frnit  business  will  iocrea»e  very  much  ia  tta«  next  few  years,  and.  Baltimore 
tong  one  of  the  largest  canning  cities  in  tbe  country,  the  bulk  will  be  shipped  by 
nter  when  the  river  is  in  a  condition  to  let  steamers  up  to  this  place.  At  present 
iWe  are  4  achoonera  of  about  100  tons  and  'i  targe  steamers  that  come  vrltbiu  8  miles. 
Respectfully, 

Wm.  Massey. 
General  Wm.  i\  SMITH. 


Gij. 


The  work  remaining  to  be  done  at  the  cIo.se  of  the  fiscal  year  1885 
to  complete  the  project  for  straightening  and  widening  the  7-foot  chan- 
nel between  Saliabary  and  the  old  steamboat  wbarf  below,  a  distance 
of  about  2  miles,  was  2,217  feet.  This  was  done  in  July,  ISSo,  under  the 
emtract  with  P.  Sanford  Ross.  Tbe  channel  between  the  points  named 
tM  been  widened  and  straightened  by  cutting  off  the  conres  side  oJ 
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the  bends  to  a  width  varying  from  90  to  145  feet,  maiutainiagtlie depth 
of  7  feet  at  mean  low  water.  Thia  work  wae  done  with  the  appropria- 
tion of  July  5, 18S4,  of  $10,000.  The  improvemeot  has  been  of  great 
benefit  to  navigation.  A  larger  class  of  boats  run  on  the  river,  and  the 
trade  has  greatly  increased. 

Wicomico  River  is  in  the  oolleplio 
Crisfield  in  the  nearest  port  of  e<itr.v,  a 
ing  tbr  Inst  ftiical  year  is  8 . 


By  »ct,»pliiovoajniie  10,  1872 ^,000 

Bvactapproved.March  A,  1873 5,000 

By  act  approved  June  at,  1874 .1,000 

By  act  approved  March  3,  1875 ;,.  5,000 

By  set  approved  August  14,  IriTH 5,000 

By  act  approved  June  liS,  187o 5,000 

By  act  approv.ed  March  3,  1S79 3,000 

By  act  approved  June  14,  1880.....'. ri,000 

By  fict  approved  MuTch  3,  IMl 2,000 

By  act  nppioved  July  5,  ISSi 10,000 

Money  statement. 

Jnly  1,  1886,  aniouiit  available H,478  16 

Jaly  1, 1886,  amonnt  eitpeiided  during  fiscal  vear,  exclnaive  of  liabilities 

outstanding  July  1, 18&i 3, 105  36 

Jnly  1,1S86,  amount  available ^. 1,372  80 


Nothing  has  been  done  at  this  locality  during  the  year  eading  Jane 
30, 1886,  the  money  available  being  inadequate  to  commence  operations. 

This  improvemeiit  is  in  the  eollactiou  district  of  Ea«t«rQ  district,  Maryland ;  Cria- 
fl«ld  is  the  nearest  port  of  entry.  The  amtiunl  of  revenne  Rollected  tliere  for  the  last 
fiscal  year  is  $ . 


By  act  paeseA  August  2,  1882 SG.'OOO 

Money  slatemmt. 

July  1,188.'.,  amount  available 84,ti(i9  91 

Jnly  1,  18>«.  amoniit  available 4.669  91 

Amonut  (estiinated)  reoiiired  for  completiou  of  existiDg  project 15,  000  00 

Amount  that  can  be  prohtably  expended  in  fiscal  vearendtDK  June  ;iO.  1888  l.'i,  000  00 
Submitted  in  compliao^^e  with  requirementx  nf  section  2  of  river  and 


{     harbor  acts  of  I8li6  and  18B7. 


[Farntthed  Ihronghtbe  cDnrl«a.vDf  Hon,  Juidh  B,  Qruome,  colli;uior  cugtoma.  Baltimore.! 

From  Crisfleld,  Upper  Thorough  fare,  and  Deil's  Island  the  collnctcr  of  cuBtoms  at 
CrisfleUI,  Mr.  Ranee  Lawaon,  writes  as  loliuws :  No  material  change  in  the  commerce 

and  tri<d.'.)f  tliPftliovi-iiiKiilii.iicd  im^Hliiirs  has  oiriirvcd  sin.-.-  my  lust  rf].ort.    Hence 
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mj  RDBWer  tn  your  inqaides  will  be  based  on  that  report,  with  such  changes  no  hare 
be«abroasht  under  my  notice. 

Ciisfield,  on  the  Aiinameasei  River,  is  the  port  of  eolr;  of  the  ilistrict  of  Eastern 
Uujlaarl,  the  tenjiinus  of  the  Crisfleld  braDch  of  the  New  York,  Philadelphia  and 
Korfolk  Railroad,  aud  the  principal  laniiiog  place  of  the  Eaatera  Shore  Steamboat 
Company,  muniDg  a  daily  line  of  fiteamem  from  Baltimore  to  the  Eastern  Shore  of 
Uiryland  and  Virginia. 

The  nnmber  of  vesaels  enrolled  and  licenced  at  this  port  in  888,  of  which  numher 
seo  are  owned  in  Somerset  County  (in  which  CrinliBld  is  situated),  2:tO  are  owned  Id 
Dorchester,  65  in  Wicomico  County,  and  13  io  Worcester  Connty.  The  commerce  of 
the  port  is  exclnsivety  in  the  coasting  trade,  and  the  revenue  derived  therefrom  is 
■mall,  amountinKdarinK  the  year  past,  endiug  May  Jl,  to  (1,505.96.  The  trade  of  the 
town  of  CrisfielJ  includes  oyster-packing  io  its  various  forms,  fiah,  ehip-bDilding, 
maonfacture  of  fish  scrape  and  fertilisera,  general  nierchundise,  lumber,  coal,  wood,  &c. 

The  oyster-packing  industry  is  carried  on  by  12  establishments,  giving  employment 
Io  over  900  bauds,  and  250  resNels,  owned  in  and  arouod  the  immediate  neighborhood, 
snploying  1,500  men,  anil  with  an  invested  capital  of  ^50,000. 

Over  900,000  hnsfaela  of  oysters  were  landed  at  the  port  during  the  past  year,  valued 
M  $370,000.  There  are  2  ship-yards  and  marine  railways,  1  factory  for  the  maun- 
bcture  of  Ssh-scrap  and  fertilizers,  and  t  machiue-ahop,  and  70  general  stores,  doing 
a  business  of  9475,000  anDuallji.     I  would  name  ta  the  prii'icivile  articles  of  trade: 


1  comparatively  new  huHiucsa,tho  catching  andshippiugof  crabn,  is  assuming  large 
proportions.  It  gives  employment  daring  the  Humtuer  mouths  to  over  500  men  and 
kojs,  with  nearly  the  same  number  of  small  boats,  and  anioante  in  value  to  about 
tSO.OOO  per  year. 

The  Annamessex  River  is  lighted  withtwo  light-houses:  Somer's  Cove  Light,  1  mils 
fmn  CrisGeld,  and  Jamen  Island  Light,  2^  miles. 

Cpper  Thoronghf&re,  t)eil's  Island,  is  a  secure  harbor  for  a  section  which  relies  al- 
■««t  entirely  on  the  waters  as  a  moans  of  transportation.  Its  trade  consists  of  oyster 
ditdging  and  tongiug.  flsb,  general  merohandise,  trncking,  and  farming. 

There  are  over  400  vessels  in  tbe  neighborhood  engaged  in  the  oyBt«r  and  Bsh  busi- 
Ha.  employing  1,600  men,  taking  aonually  450,000  bnehels, valued  at  (135,000 :  abont 
MOD  boshelB  corn;  3,500  bushels  white  and  sweet  potatoes,  and  large  numbers  of 
'•ter- melons.  Truck  of  different  kinds  and  fruits  are  transported,  and  there  are 
JOgeneraJ  stores,  selling  goods  to  the  amonnt  of  overtlOO,000  per  annum. 
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UPOBT  OF  LIBUTBNAHT-COLONEL  WILLIAM  P.  CRAIGSILL,  CORPS  OF 
iSCIXBEBS,  OFFICER  /A"  CHARGE,  FOR  THE  FISCAL  TEAR  EXDiyO 
JVSS  30,  1886^  WITS  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IBTPBOTEMBMTS. 


L  RiUpaco  River  and  Chaooel  to  Bftlti- 

■wre,  BI«ryl*Dd. 
1  iuupolis  Hnrbor,  llkrylaad. 


United  States  Engineer  Office, 

Baltimore,  Md.,  Ajugvit  12,  1886. 
Gbitbbal.  :   I  hare  the  hoaor  to  forward  herewith  tbe  anoaal  reports 
it  the  year   ending  June  30,  1886,  for  the  works  of  improvemeut  of 
arera  and  harbors  which  have  been  in  my  cbarg^e. 

In  cases  wbeie  the  commercial  statistics  may  not  be  as  full  and  com- 
)lMe  as  desirfhble,  it  Ib  not  for  want  of  effort  ou  my  part  to  havetbemao. 
I  have  also  been  during  tbe  year  sapervisiug  engineer  of  tlie  districts 
a  charge  of  Captains  Bixby  abd  Hinman,  Corps  of  Engiueers,  and  of 
It.  a  T.  Abert,  United  BUtes  agent,  and  of  tbe  district  of  Mr.  W.  F. 
&iiith.  United.  States  agent,  until  yovember  28,  1883, 

In  aiddition  I  have  been  a  member  of  several  special  Boards  of  Eugi- 
Mrs,  as  reported  in  tbe  regular  monthly  reiiorls. 

I  resamed  the  charge  of  the  improvemeut  of  the  harbor  of  Anuapo- 
fc,  Md,,  December  20, 1885,  receiving  it  from  Mr.  W.  F.  Smith,  United 
States  AK^ut- 

Very  respectfidly,  your  obedient  servant, 

Wm.  p.  Okaighill, 
Lieut.  Col,  of  EngmeerB. 

Brig.  Geo.  John  Newton, 

Ohief  of  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  CHANNEI.  TO  BALTIMORE,  MARYLAND, 

For  want  of  fuuds  tlio  work  of  improvemeat  waa  eotirely  aaspended 
daring  tlm  whole  of  the  year  ending  June  30, 1886. 

The  available  widths  of  the  succesaive  divisioua  of  the  channel,  with 
a  depth  of  27  feet  at  meau  low  water,  were,  Jane  30, 1885,  at  the  close  of 
operations,  the  following: 

revt. 

Craighill  Chauuel 300 

Cut-olfCbftuiiel 300 

Bremerton  Cliaiinel 2&0 

Fort  McHenr.v  Channel 250 

Advantage  was  taken  of  the  absence  of  the  dredges,  with  their  nu- 
merous attendant  tags,  scows,  &c.,  to  make  a  thorough  resurvey  of  the 
whole  channel,  the  map  of  which  has  been  prepared,  with  the  above 
general  indications. 

The  channel  left  in  sui  uaflnished  condition  more  than  a  year  has  de- 
teriorated couaiderably.  The  estimate  of  a  year  ago,  for  its  completion 
to  a  uniform  width  of  400  feet,  was  $200,000.  This  is  now  increased  to 
$230,000,  of  which  sum  $150,000  ha\-e  been  appropriated  by  the  law  of 
August,  1886. 

Care  has  been  taken  of  the  property  belonging  to  this  improvemeat, 
and  la  the  offive  there  has  been  the  usual  routine  work  of  studies,  re- 
ports, accounts,  correspondence,  recA»rds,  &c. 

Money  utatement. 

July  I,  ISrio,  ftiuouutavailabk $30,846  41 

July  1,  1H8!>,  amonnt  espended  dnriDj^  lisual  .vear,  exclusive  of  liabilities 

outataadinK  July  I,  1(WG 6,052  97 

Jujyl,  laao,  amount,  available 24,793  44 

Amount  appropriated  by  act  approved  Align  at  5,  m86 150,000  00 

Amount  available  for  liscal  year  endiog  June  W,  18ST 174,793  44 

(Amount  (estimated)  reqairedfor  uorapletion  of  ezistiug  ptt^ect t)0, 000  00 
Amouatlbat  oau  be  profitably  BipBoded  in  flHcal  year  eodiuir  June  30, 1886    80,000  00 
Submitted  in  compliance  with  reqiiiremanti  of  section  3  of  river  and 
harbor  aqta  of  1866  and  1^. 


CusTOM-HousK,  Baltimore,  Md., 

ColUclor'i  Offioe,  July  27,  1886, 
Sir  :  In  comph'ance  with  your  request  of  the  Gth  of  Uay  laat,  you  are  herewith  fnr~ 
niahed  with  a,  statement  of  the  commerce  ot  the  port  of  Baltimore  for  the  fiacal  year 
ending  the  :Wth  of  June,  1886,  viz  : 

VALUK   OF   IMPORTS. 

Free 16,016,718 

Dntiable 5,719,701 

Total 11,736,419 

DigmzecDyGOOgle 
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COMPABKD  AS  BBTWRKK  1S86  AXa  1886. 

TtttI  vtloA  ofimporte,  1885 111,853,317 

T*J  Trine  of  importa,  1886 11.736.419 

116,898 

Tlw  tot»l  Ttiliie  of  imports  of  itaelf  does  not  afford  ao  intelligeDt  shovring  of  tbe 
IniMNorthe  port  in  that  braocb  of  trade. 

1  icpante  eompariaon  of  free  and  dutiable  im  porta  will  make  this  apparent: 

Tihic  of  dntiable  importo,  1886 $5,719,701 

TilM of  dnUaWe  import*,  1885 4,833,084 

iDGTeaae ... . . 885,717 

COMPABISOK  AB  BBTWBKK  1885  AMD  1886. 

Drtiw  eoUected  in  1886 $265,900  53 

DttineoUeoted  in  1885 184,870  58 

iDCTMee  in  1886 81.088  95 

fiiliM  dii«  on  mercbaDdise  in  bond .- 156,273  32 

II»iMdn«on  merchandiee in  bond,  1885 125, 1^3  03 

iDcnaaeiu  1886 30,149  29 

SimMART  OT  DDT1B8. 

Iili«  collected $a.531.*2a  11 

hiiodoeoD  merchandise  in  bond irn^STa  39 

liiiw  dne  od  appraised  merobandise  transported  in  bond 1^,649  70 

htiadne  on  merchandise  transported  In  bond  witbont  appraisement--      265,  900  53 

Total ; 2,965,644  66 

iMceUaneons  onstoais  receipts $41,421  88 

Ituagt  tai a8,214  15 

69,636  03 

Grand  total .- 3,035,260  60 

OOMPAHISON  AS  BBTWKKK  1885  A»D  1886. 

Wdotiea  collected  and  dne,  1885 2,314,762  62 

Tiuldnties  collected  and  dae,  1886 $3,035,280  69 

Increase  in  1886 7U0,518  07 


TALDB  OF  FORUON  BZPOBT8. 

tports  in  1886 $45,041,634 

lirstti  in  1886 : 35.845,311 

Decreaw 9,196,323 


Cvned  in  Amarioan  v«Meli : 

Sul l,B66,68r 

8hain 3,408 

Total *    1,659,095 

eiS. , 2.153,967 

Steam     32.139,979 

Toial 34,286.346 
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790.88  I    10«,  810.78 


3.1i«,8l 

0.087.12  , 

81.  43  ' 

760.86 


The  cooativiHe  trade  uf  Ibis  port  may  be  properly  lueiitioueil  in 
it  sustains  very  important  relations  to  tbe  parpoaea  of  thia  eibibit. 

Tbp  aea- xui a g  branch  of  tbat  trade  ia  of  great  vulaiue  and  vaJiie,  and  extenilB  to  all 
points  on  tlio  Atlantic  seaboard  and  the  Gulf  of  Mexico,  and  roacbea  San  FraDciiico. 

Ships  of  heavy  tonnage  carry  coal  from  tbia  port  to  tbe  latter  place  during  tbe 
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Tlicb*;  and  river  trade  is  eqaKlly  importfuit  and  valuable,  and  is  stendily  groiring. 
Tlniogb  tbia  trmde  ia  rereived.  diTergified  prodaots,  which  enter  largely  into  the  in- 
^od  lod  foreign  trade  of  the  conntry. 

InooDctiuion  it  may  be  remarked  that  a  review  of  this  exhibit  will  aiCcird  the  proof 
liM  Ibe  growth  and  expansion  of  tJie  commeroe  of  tbia  port  is  not  a  matter  of  local 
tBaara  o«1,t,  but  one  of  Keneral  interest  to  the  country, 
lam,  very  reapectfnilj', 

Jaues  B.  Groome, 

Collector. 
Col.  Wm.  p.  CBAiaHUX,  U.S.A. 


Ha. 

MPROVEMENT  OP  THE  HARBOE  OF  ANNAPOLIS,  MARYLAND. 

Information  was  received  towards  the  close  of  1885  that  shoaling  had 
titen  place  in  some  portions  of  the  harbor,  and  the  freedom  of  naviga- 
vn  was  thereby  diminished.  The  necessary  survey  to  determine  the 
omditioa  of  the  harbor  conld  not  be  made  nntil  April,  1886,  on  acconot 
(f  eoDtinned  high  winds  and  ice.  The  map  was  completed  in  May  and 
Aework  of  dredgiDg  pat  nnder  contract  in  Jnue,  1886,  after  dne  ad- 
titisement.  'The  contract  was  awarded  to  the  lowest  bidder,  the  Amer- 
mDredgingCompany  of  Philadelphia.  Theworkwillbe  completed  in 
1886. 

Money  ttatement. 

Jilj  1,  leas.  anionat  available 19,205  98 

i^  1,  1886,  amonnt  expended  dnring  fiscal  year,  exclnsive  of  liabilities 
MsUndiDg  July  1,  1885 436  99 

Wjl,  1886,  aiiioant  available 8,768  99 

iuKint  (estimated)  reqaired  for  completion  of  oxisting  project 66,000  00 

;lMantthatCBnbeproBtabI^expendedlnSsca1yearendiDgJiine30,188S    66,000  00 
j^mined  in  compliance  with  reqnicementa  of  seotioD  ii  of  river  and 
bHtior  acts  of  1866  and  ISEI. 


k                                          Hum. 
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Codttact  with  American  Dredging  Company. 
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B;  an  ittdorsumeDt  of  June  11  notice  was  received  tmm  tbe  Chief  of 
Eogiueers  of  a  wreck  oear  Cove  Point,  Maryland,  witli  iDStmctioas  to 
ascertain  whether  ahe  was  such  an  obatructiou  Co  navigation  as  to  justify 
her  removal  by  the  United  States  in  accordance  with  the  law  of  June  14, 
1880. 

Some  unavoidable  delay  occurred  in  obtaining  definite  information 
concerning  this  wreck.  Her  locality,  condition,  &c.,  were  found  to  b» 
the  following :  She  is  a  schooner,  named  B.  Oliphant.  She  sunk  Peb> 
ruary  16,  18S6,  during  a  storm,  bound  out,  about  five  miles  KNW,  of 
Cove  Point,  in  Chesapeake  Bay.  Her  tonnage  is  63.36  gross;  age,  about 
19  years,  and.the  estimated  value  of  the  vessel  was  $2,000.  Her  cargo 
consisted  of  about  71  tons  of  guano,  which  is  now  believed  to  be  worth- 
less. Both  masts  show  above  water.  Both  vessel  and  cargo  have  been 
sfbaudoue^l  by  owners  and  insurers. 

.  On  the  statement  of  the  Engineer  of  the  district,  July  21,  that  this 
wreck  was  such  an  obstruction  as  to  be  a  danger  to  navigation,  and  a 
recommendation  that  she  be  removed,  authority  was  given  for  the  re- 
moval July  30.  Proposals  for  removal  by  contract  have  been  called  for, 
and  the  immediate  and  entire  removal  of  the  obstruction  is  expected. 
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APPENDIX  I. 


aPROVEMENT  OF  THE  HAEBOHS  AT  WASHINGTON  AND  GEOKQETOWN, 
DISTEICT  OP  COLUMBIA— IMPROVEMENT  OF  THE  POTOMAC  RIVER  AT 
WASHINOTON,  DISTRICT  OF  COLUMBIA  —  IMPROVEMENT  OF  JAMF,8 
ilVER,  VIBOINIA,  AND  OF  SHENANDOAH  RIVEE,  WEST  VIRGINIA. 


UFOST  OF  MAJOR  FBTEK  C.  UAIXS,  CORFS  OF  KSUINEEBS.  BVT. 
LIRVT.  COL.,  U.  S.  A.,  OFFICER  IN  CBASOE,  FOR  TBE  FISCAL  YEAR 
ISDIXG  JUNE  30,  1686,  WITB  OTHER  DOCUMENTS  RELATINH  TO  THE 
WORKS. 

IMPBOVBMBNTS. 

■  Hubors  wx  WasbiDstan   and   George-     3.  jADieH  River,  VirKiuiu. 

Mwn,  OiatTict  of  Ci'lambla.  '  4.  Sbenamloab  River,  Wcat  Virginia. 

1  Fatonukc  Biverat  Waabington,  Diutrict 

ofColnmbia. 


United  States  Gnginkbb  Office, 

Wmhingtfm,  J).  C,  Jvly  28,  1886. 
Sib:  I  bave  the  honor  to  transmit  berewitli  my  annual  reports  on  the 
iver  and  harbor  improvenieutB  nuder  my  charge  for  the  fiscal  year  end- 
i;  Jnne  30,  1886. 

Very  respectfnUy,  your  obedient  servant, 

Peter  C.  Hains, 


Tlie  Cheep  of  Ehoimeebs,  U.  S.  A. 


Major  of  Engineers, 
Bvt.  Lievt.  Col,  U.  S.  A. 


A  hiatory  of  the  operations  carried  ou  previous  to  1883  in  the  im- 
Jtorement  of  Washington  and  Georgetown  harbors  is  given  in  my  an- 
hal  report  for  the  fiscal  year  ending  June  30, 1883. 

At  the  beginning  of  the  present  fiscal  year  the  work  of  excavating 
licks  in  Georgetown  Harbor  that  obstracted  navigation  was  in  prog- 
im.    Certain  gronps  of  rochs,  designated  by  the  letters  "E,"  "L," 
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"M,"  "y,"  "O,"  "F,"  and  "C,"  were  at  the  time  being  removed  UDder 
contract  with  Edward  R.  Lowe,  of  New  York.  The  work  was  completed 
JD  Kovember,  1885,  and  the  contract  closed.  Theremoval  of  these  rocks 
makes  the  harbor  of  Georgetown  safe  for  vessels  drawing  20  feet  of 
water.  There  are  other  rocks  close  in  to  tlie  wharf  at  G  street,  and  an- 
other ledge  that  reaches  oot  50  feet  or  more  fix)m  the  wharves  between 
the  Mill  Race  to  the  foot  of  High  street  They  are  an  obstruction  only 
to  vessels  that  tie  up  near  those  wharves.  Their  removal  would  benefit 
the  owners  of  wharf  property  in  the  vicinity,  but  at  the  present  time 
wonkl  be  of  little  use  to  general  commerce.  In  the  future  it  may  become 
necessary  tn  remove  them  in  order  to  increase  the  wharfage  facilities  of 
Georgetown  or  to  regulate  the  harbor  lines. 

It  Wasthought  better  to  leave  their  removal  to  be  provided  for  by 
special  act  of  Congress. 

After  the  completion  of  the  rock  excavation  there  remained  a  balance 
of  $11,316.17.  This  sum  was  saved  by  reason  of  the  low  price  at  which 
the  work  was  done.  The  dangerous  rocks  in  Georgetown  Harbor  having 
been  removed,  the  $11,316.17  of  the  appropriation  was  reallotted  to  the 
dredging  of  Georgetown  Channel,  and  applied  to  deepening  and  widen- 
ing  it  above  Long  Bridge.  The  material  dredged  from  the  channel  was 
deposited  on  the  Potomac  Flats. 

The  amounts  appropriated  for  this  work  are  as  follows : 

June  11,  1870 : JW.OOO 

March  3,  1873 50,000 

Joneie,  ie78 50,000 

March  3, 1879 50,000 

Jane  14, 1880..- ; 40,000 

March  3, 1881 50.000 

890,000 

The  woTk  is  in  tbe  collection  district  of  Oeoreetown,  D.  C,  which  is  the  aeareat 
port  of  entry.  Nearest  liKht-houxe,  Jones  Point,  Virginia.  Be  venae  coll  eoted  for  the 
fear  endiDg  June  30,  18(56,  121,364.30. 

Money  statement. 

July  1,  1685,  amount  available 118,435  67 

July  1,  1;;^,  amount  expended  during  fiscal  year,  exclaaive  of 

liabilitieaoDtBtanding  Jaly  1,  l^jd5 |I6,909  79 

Julj  1,  I8Ht>,  ontstandiug  liabilitieH 1,515  88 

18, 425  67 
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(JbiuUtjr.        Talne.' 


QaantltT,  I     Vkliw. 


tas.sn    on hursii,.  losi  u.wi 

V).W7\  Oynten biubelt..  13t,H5  M.IW 

72T,S3G   '  P»lDg  block! •U\^S3\  IX.  !M 

&3«.GBS  ,.  PoUIVH bBrrela.,1  2.8Sa  '  S.ISS 

S3.aaa     3«u wck*..  s.-zsT  i,w» 

210.800  II  stiad ton*..  so.doo  saoM 

IS3.7S0      BblDilu .....  2.181,100  u,2m 

HO.MM  '   Btone ton*..  8,830  B3.M» 

WaMrinilKUplpc  da  ..  aW  IT.HO 

44B,»tt   '  Wood  cordi..  ZS,081  10«.ai4 

BCT.lia                Tot»l l,m,M1 

I8,i8S, 


IB  fruighl  bmnicbt  to  ttaeae  Imf- 


ftni  tnd  lec«l  pananiter  atHmen  not  inolndnd. 

KMBBR  OF    VESSELS  OP   VARIOUS  CLASSBS   ARRIVING   AND    DEFARTIKG   DURING  THE 
FISCAL   VRAR   RNOINO   JUHB   30,   le8>i. 

JMiDers  dranins  from  5  to  15  feet ■ 1,  O&O 

TmelB  (IrttwiDK  troiii  10  to  18  feet 708 

IwmIs  drowlDtt  Irom  8  to  10  feet 70 

Teaaeli  draniog  from  4  to  8  feet 1,116 

luges  drawiog  from  4  to  10  feet MK) 

Ferrj  aod  local  passenger  ateomere  Dot  included. 


This  improveineut  was  inaagnrated  by  act  of  Cougress  passed  August 
1,1882,  by  which  an  appropriation  of  $400,000  was  made.  The  next 
^propriation  was  made  Julv5, 1884,  and  was  $500,000.  Total  amount 
appropriated,  $900,000. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  channels 
»  Georgetown  and  Washington  so  as  to  accommodate  the  largest  ves- 
«l8  that  can  reach  Giesborougb  Point ;  to  establish  the  harbor  lines, 
ud,  at  tbe  same  time,  to  raise  the  marshes  aud  fliits  on  the  city  front 
tinve  overflow  by  the  highest  freshets,  tbe  material  taken  from  tbe 
56  E 
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river  in  widening  and  deepening  the  channels  to  be  nfied  in  fjlling  the 
Hats.  The  latter  are  to  be  raised  until  the  portion  above  Long  Bridge  is 
3  feet  above  the  frenhet  slopeof  1877,  and  the  portion  below  the  bridgehas 
the  same  height  at  the  middle  line,  from  which  it  will  slope  toward  each 
channel  to  the  margin  of  the  till,  where  it  will  be  6  feet  above  mean  low 
tide.  A  large  tidal  reservoir,  not  less  than  8  feet  deep,  will  be  estab- 
lished between  Long  Bridge  aud  the  sewer-canal,  Co  sappl;  fresh  water 
to  the  Washington  Gbaunel,  which  channel,  at  the  upper  end,  will  be 
cat  off  from  comlnuDication  with  the  yirginta  Channel.  A  smaller  res- 
ervoir is  to  be  established  near  the  foot  of  17th  street  for  the  purpose 
of  flushing  the  aewbr-canal.  The  large  reservoir  is  to  be  provided  with 
inlet  and  outlet  gates  of  ample  dimensiouB  to  fill  it  on  the  flood  tide 
from  the  Virginia  Ghauuel,  and  empty  it  ou  the  ebb  tide  into  the  Wash- 
ington Channel.  The  plan  contemplates  the  removal  or  rebuilding  of 
the  Long  Bridge  ou  fewer  piers  with  wider  spans,  and  also  that  the 
sewage  now  discharged  into  the  Washington  Channel  be  intercepted 
and  conveyed  to  James  Creek. 

The  condition  of  the  river  front  at  the  time  the  flrst  appropriation 
was  made  bad  become  so  bad  iu  a  sanitary  point  of  view,  that  certain 
parts  of  the  city  had  become  almost  anin habitable.  This  was  caused 
by  deposits,  on  the  city  fW>nt,  of  sediment  fhim  the  river  and  the  solid 
matter  from  the  sewers  which  bad  formed  flats  or  marahes,  covering  an 
area  of  several  hundred  aqres.  The  Flats,  on  which  there  was  a  dense 
growth  of  marsh-grass  and  reeds,  were  covered  by  water  for  about  one- 
half  the  time,  and  uncovered  the  other  half.  In  the  latter  condition 
they  were  exposed  for  a  time  each  day  to  the  rays  of  the  sun,  which,  in 
summer,  produced  favorable  conditions  for  malarial  diseases.  The 
Washington  and  Georgetown  channels  had  not  the  depth  and  width 
that  navigation  required,  and  dredging  was  frequently  necessary  for 
the  relief  of  commerce.  The  depth  of  water  on  the  bar  below  Long 
Bridge  was  16  feet,  while  on  the  bar  above  the  bridge  it  was  only  15 
feet  at  mean  low  tide.  A  narrow  channel  through  each  was  kept  open 
by  repeated  dredging,  as  they  immediately  shoaled  up  alter  a  freshet. 
During  theyears  1870  to  1881,  inclusive,  there  had  been  appropriated  for 
dredging  these  channels  aud  removing  rocks  in  Georgetown  Harbor,  tbe 
sum  of  $290,00U,  most  of  wbich  was  expended  in  trying  to  maintain  a 
narrow  channel  of  16  feet  at  low  tide. 

At  the  present  time  the  condition  of  the  work  is  as  follows:  The 
Washington  Channel  has  a  depth  of  20  feet  at  low  tide  along  the  city 
front  up  to  Long  Bridge,  the  width  being  from  200  to  350  feet.  The 
Virginia  Channel  up  to  Georgetown  has  a  depth  of  about  20  feet  (ex- 
cept where  it  has  shoaled  by  recent  freshets),  and  a  width  varying  from 
300  to  500  feet.  Nearly  the  entire  portion  of  the  Flats  known  as  Action 
I,  viz,  that  part  lying  northwestward  of  the  sewer-canal,  has  been  filled 
np  to  a  height  of  about  6  feet  or  more.  On  Section  II,  viz,  that  portion 
of  the  Flats  between  the  sewer-canal  and  Long  Bridge,  about  6,700 
liuear  feet  of  embankment  forming  the  margin  of  the  tidal  reservoir 
has  been  built,  and  the  excavation  for  the  tidal  reservoir  it^lf  has 
been  commenced.  Of  Section  III,  the  part  of  the  Flats  below  Long 
Bridge,  about  212  acres,  have  been  filled  to  a  height  above  overflow 
at  high  tide.  Total  amount  thus  far  filled  to  a  height  above  overflow  by 
ordinary  high  tides,  375  acres. 

During  the  past  pear  1,686,183  cubic  yards  of  material  were  dredged 
and  deposited  on  the  Flats.  The  most  of  the  dredging  was  done  by- 
means  of  hydraulic  machines  of  the  Von  Schmidt  pattern,  the  material 
being  put  ashore  through  pipes. 
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The  first  contract  withBensoD  SuMcyee  was  for  1,000,000  cubic  yards 
to  be  dredged  from  the  WasbingtoD  Cbannel  and  deposited  ou  Section 
111  of  the  Flats.  This  contract  was  in  progress  at  the  begiuoing  of  the 
fincal  year.  It  is  now  practically  completed.  Thereonlyreuiainsaboat 
two  days*  work  to  be  done,  when  the  contract  will  be  closed.  The  final 
neasiiruments  to  determine  the  exact  quantity  of  material  deposited  on 
the  Flats  under  this  contract  cannot  be  mnde  for  Home  time,  however, 
Qwiog  to  the  flaid-liko  condition  of  that  laat  dredged.  Nearly  all  the 
oatt^rial  talieu  from  the  Washington  Chauuel  is  soft  mud,  aud  when 
stirred  up  with  water,  as  is  done  by  the  hydraulic  dre<.)Kei  maintains  a 
temi'dnid  condit'.on  for  a  considerable  length  of  time.  The  drying  out 
process  is  a  slow  one  at  best;  but  in  this  case,  it  has  been  greatly  re- 
tarded by  rainy  weather.  The  price  paid  for  the  Washington  Channel 
work  is  13.37  cents  per  cubic  yard,  measured  in  place  on  the  Flats  after 
the  water  has  run  oif  and  the  material  is  compacted. 

Contract  No,  2,  with  Benson  &  Meyee,  was  for  1,000,000  cnbic  yards 
to  be  dredged  from  the  Virginia  Channel  above  Long  Bridge,  the  dredg- 
iogs  to  be  deposited  on  the  Flats.  This  contract  is,  at  the  present  time, 
only  about  one-bajf  completed.  The  work  has  been  retardeil  by  vari- 
ous caases.  The  materia]  was  found  to  be  more  difficult  to  dredge  than 
ras  anticipated  by  the  coulractora,  A  large  part  of  it  was  fonnd  to  be 
nnd,  which  is  very  destructive  of  the  pumping  machinery.  Much  time 
Tas  therefore  lost  in  repniriug  the  damages  done  by  the  sand-blast  iu- 
ride  the  pump.  It  was  also  found  thitt  when  the  mnterial  consisted 
brgely  of  sand  a  much  greater  quaotity  of  water  had  to  be  puniiied  lu 
Older  to  keep  the  sand  moving  through  the  pipes;  and  the  water  must 
be  driven  with  greater  velocity.  Even  then  there  is  danger  of  its  ac- 
oimulating  in  the  discharge-pipes  and  choking  them.  This  frequently 
happened  when  the  end  of  the  discharge- pipe  was  high  and  at  a  loug 
distance  from  the  pump.  The  price  paid  for  4|redging  and  depositing 
the  material  on  the  Flats  under  this  contract  is  15.45  cents  i)er  cubic 
j&rd.  It  is  worthy  of  uote  that  the  sand  pumped  up  from  the  river  and 
discharged  on  the  back  part  of  the  fill,  is  actually  worth,  for  building 
paritoses,  from  50  to  75  cents  per  cubic  yard. 

When  the  third  contract  was  awarded  to  Benson  &  McNee  it  became, 
Decessary  to  build  a  third  machnie.  This  they  did,  giving  her  more 
powerful  engines,  and  adding  a  few  improvements  that  experience  had 
ifaown  to  be  expedient. 

It  was  expected  that  this  machine  would  do  certain  parts  of  the  work 
inder  contract  No.  2,  for  which  the  other  two  machines  had  not  suffl- 
oent  power.  The  new  machine  was  put  to  work  the  latter  part  of  Sep- 
tember, 1385,  and  worked  on  the  Virginia  Channel  until  winter  put  a 
Hop  to  operations.  On  the  night  of  June  Ifl,  1886,  she  was  totally  de- 
■tro.ved  by  Sre,  indicting  a  severe  loss  on  the  contractors,  and  causing 
■  temporary  suspension  of  work  under  this  contract. 

Contract  No.  3,  with  Beusoo  &  McNee,  was  for  dredging  the  Virginia 
Channel  below  Long  Bridge  and  a  portion  of  the  tidal  reservoir,  700,000 
tabic  yards  in  all,  at  15  cents  per  cubic  yard,  measured  in  place.  The 
»ork  was" begun  in  Septemlwr,  1885,  and  is  now  in  progress.  The  dredg- 
uk  ill  the  Virginia  Channel  is  finished,  about  500,000  cubiCyards  haviug 
Wu  deposited  on  the  Virginia  side  of  Section  III ;  that  of  the  tidal  res- 
(n-oir,  about  200,000  cubic  yards,  is  about  one- third  done.  Unless  some 
uforeseen  accident  ha))pens,  this  contract  should  be  completed  by  the 
aiddle  of  August,  1886.  The  material  from  the  tidal  reservoir  is  de- 
Iwited  OD  the  Flats  adjacent  te  the  Monument  grounds. 
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"The  followiiiif  table  gives  a  smnniary  of  the  work  doue  by  each  one 
of  tbe  three  bydraiilic  drcdgea  engaged  on  ibis  improvemeut: 

SHmmarii  of  fpork  done  bg  «aeh  hgilmiLiie  drfdyt  engaged  in  iiapriniiag  Ike  Potoauie  Siver 
If  near  iiaahingioii.  V.  C.,  dHring  the  year  aammenciKg  Jnlg  1,  IBflo,  and  ending  Jiiat'^, 
lBd6  {ezoivtive  of  January  and  Febraarn). 
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It  is  to  be  Qoted  tbat  tbe  endeavor  tins  been  to  run  each  machine 
continuoustj'  night  and  day,  except  Snndays.  Tbe  total  numberof  en- 
fifine  hours  made  in  a  month  is  the  maxtmam  that  each  machine  wus 
capable  of.  The  lemamder  of  the  time  was  lost  in  repairs,  cleaning 
boilers,  drawing  fires,  moving  machine,  taking  out  obstructions,  arrang- 
ing pontons  and  pipe  joints,  and  by  freshets,  ice,  wind,  &c.  Each 
maobine  was  laid  up  the  greater  part  of  January  and  February  on  ao- 
count  of  ice,  and  tliose  two  months  are  not  included  in  the  statement. 
The  capacity  of  each  macliiue  depends  on  the  character  of  the  ma- 
terial, tbe  height  of  discharge,  tbe  length  of  the  discharge- pipe,  and  tbe 
velocity  at  which  the  pump  is  run.  In  soft  mud  progress  is  quite  rapid. 
As  much  aa  7,000  and  8,000  cubic  yanis  have  been  dredged  in  oneday. 
An  average  of  400  cubic  yards  per  hour  is  often  attained.  In  sand 
progress  is  slow,  and  much  time  is  lost  in  repairs. 

The  material  in  tbe  river  varies  greatly.  In  some  places  it  consists 
almost  entirely  of  sand,  in  others  of  mud.  Then  again  there  are  mix- 
tures of  each  in  varying  proportions,  and  strata  of  varying  thickness. 
The  greatest  length  of  discharge-pipe  at  any  time  was  about  3,500  feet, 
and  the  greatest  heij-ht  to  which  the  material  was  discharged  about  10 
feet  above  the  level  of  low  tide- 

The  formation  of  an  embankment  along  the  southeast  side  of  tbe  tidal 
reservoir,  and  the  outside  margin  of  the  flU  between  the  site  of  the  ib> 
let  gates  and  LongBridge,  was  in  progressat  tbe  beginning  of  the  Hscal 
year.  This  work  was  done  by  hired  dredging- machines,  and  was  fin- 
ished in  November,  ISf'S. 

One  hundred  and  eleven  thousand  nine  hundred  and  thirty-five  cabic 
yards  of  material  were  dredged  and  deiwsited  in  embankment  at  a  cost 
to  the  United  States  of  8.4  cents  per  cubic  yard.  The  lowest bidfortbia 
work,  under  proposals  advertiseil  for  in  the  nsuat  way,  was  10  cents  per 
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tabic  yard,  beinj;  very  nearly  double  that  at  which  it  was  subsequently 
done  by  hire^l  Inbor.  The  past  winter  ami  8|)riug  have  been  noted  for 
^e  great  number  of  freshets.  Though  none  of  them  caused  u  rise  in 
the  river  at  this  place  hiifher  thau  about  <i^  feet  above  meuii  low  tide, 
their  frequent  recurrence  kept  up  a  swift  dowDBtreaiu  current,  which  re- 
tarded woric  and  caused  an  injurious  deposit  of  sediment  in  the  dri'dged 
ebannels.  The  water  oftbe  Potomac,  which  during  the  sprinff  and  sum- 
ner  is  usually  quite  clear,  hits  been  discolored  almost  uoutiuuously  with 
the  washings  from  the  up)>er  river.  In  the  Washiueton  Channel  there 
was  a  fill  of  no  less  than  4  feet  w  short  distance  below  Long  Bridge; 
ind  iu  the  Virginia  Channel  al>ove  the  bridge  and  imniedialely  below  the 
eoutnicted  part  of  the  river,  there  was  a  till  of  nearly  the  same  amount. 
It  has  been  necessary  thus  far  in  carrying  un  the  work  to  keep  0|>eu 
the  Washington  Channel  to  aid  in  the  discharge  of  freshets ;  and  until 
the  cross-section  of  the  Virginia  Channel  had  been  increased,  it  was 
thought  unsafe  to  do  work  on  Section  If  thatwonid  malerinlly  diminish 
(be  freshet  discharge  across  that  part  of  the  Flats.  The  work  has  now 
reacbe<t  that  stage  of  progress  when  it  is  not  only  desirable,  but  im- 
portant, to  close  the  upper  end  of  Washington  Channel  in  order  to  pre- 
Tent  these/reshet  deposits.  As  soon  as  the  embankment  alongthe  outer 
Baffin  or  Section  II  is  up  to  a  height  of  0  feet  or  more,  it  is  thought 
the  width  of  the  river  will  lie  sufficiently  contracted  to  prerent  injurious 
deposits  above  Long  Bridge;  and  as  the  Washington  Channel  will  be 
dosed  at  the  upper  end.  no  appreciable  amount  of  si'diment  will  be  swept 
ioto  it. 

The  recurring  freshets  not  only  retarded  work  and  damaged  to  some 
extent  the  dredged  channels,  but  some  of  the  embankments  made  UD 
Section  11,  just  above  Long  Bridge,  were  also  diimaged.  Indeed,  we  must 
!«  prepared  to  have  the  work  damaged  liy  every  freshet  nntii  it  baa 
progressed  further  toward  completion.  Taken  altogether,  the  damage 
done  by  the  freshets  and  ice  during  the  past  year  was  comparatively 
loiall,  and  moat  of  it  could  have  been  avoided  had  au  adequate  appro- 
priation been  made  in  18S5. 

During  tbe  month  of  December,  1885,  an  esamination  was  made  of 
the  site  of  the  proposed  sluice-gates.  Their  location  will  be  about  1,1200 
feet  from  Long  Bridge.  Borings  were  made  with  an  artesian- well  tube 
to  a  depth  of  about  70  feet  below  mean  low  tide.  Thesoil  was  found  to 
consist  chiefly  of  mud  and  sand,  in  strata  of  varying  thickueiises,  with 
tome  gravel,  the  mud  strata  in  some  cases  being  very  soft.  At  a  depth 
of  about  70  feet  there  were  indications  of  rock  in  close  proximity.  Fur- 
ttier  examination  was  stopped  by  the  very  cold  weather  that  set  in. 
The  borings  showed  conclusively  that  a  pile  foundation  will  Ite  necessary 
for  tbe  iulet  gates;  but  an  unexpecteti  feature  was  the  discovery  of  gas 
under  considerable  pressure.  This  gas  appeared  to  be  in  pockets,  and 
It  various  depths  from  about  2(i  feet  to  63  feet  l»elow  tbe  level  of  low  tide. 
At  65  feet  the  jiressure  was  great  enough  to  throw  out  stones,  gravel, 
ind  mud  to  a  height  of  15  or  liO  feet  above  the  top  of  the  pipe.  The  gas 
vasiuflamniable,  and  burned  with  a  clear  dame,  the  flow  con  tinning  fur 
lome  hours  after  lieiug  tapped,  the  pressure  becoming  more  and  more 
Gwble  until  the  gas  ceased  to  flow  altogether.  It  is  supposed  to  be 
■arsh-gas,  but  further  examination  will  be  made. 

SEWER-CANAL. 

The  necessity  of  Congressional  action  relative  to  tlie  sewer-canal  at 
tke  foot  of  Seventeenth  street  liecomes  more  and  more  imperative  each 
year.    It  will  be  remembered  that  one  of  the  largest  sewers  iu  the  city 
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diaclinrgeH  at  this  point.    Formerly  it  discharged  the  sewag* 
Flats,bii  twit  bin  a  few  years  acaaal  has  been  cut  across  the  Flats,  ii 
have  fhim  time  to  time  been  raised,  and  the  Flats  on  each  side  i 
now  being  filled  in.    The  sewage  discharged  into  ttiis  canal  is  iiii 
year  by  year.    The  canal  i^i  not  a  proper  receptacle  for  it,  as  th( 
cnrrcnt  ia  it  except  tlitit  produced  by  tidal  action  and  the  con 
accretions  from  the  sewer  itself.    As  a  couseqaence,  the  head 
canal,  and  sometimes  its  entire  length  (about  3,600  feet],  is  cort 
a  sickening  mass  of  fcecal  m»tter,  the  odors  from  which  are  fi 
pleasant.    A  single  visit  at  such  times  will  safflce  to  give  on 
idea  of  its  present  condition.    It  is  sometimes  suggested  that  tli« 
sbonld  be  extended  out  over  the  fiats  and  into  the  river.    Tliit 
ceive  to  be  objectionable.    It  wonld  not  remove  the  present  nul 
it  wonld  merely  hide  it  from  view.    The  gases  that  now  emanat 
this  mass  of  corruption  would  be  retainedin  the  sewers  to  be  diati 
through  ventilators  into  the  city,  and  perhaps  largely  into  dn  ; 
houses.    The  most  satisfactory  solution  of  the  problem  would  a  >',: 
be  to  close  the  present  end  of  the  sewer  and  establish  a  large    ■^ 
pump  there,  to  pump  the  sewage  out  into  the  river,  or  as  far  a  y 
may  seem  necessary;  the  closure  of  the  sewer  to  be  made  by  gi  \ 
open  either  automatically  or  otherwise,  during  a  rainfall,  the  wt 
whiuh  would  be  discharged  into  the  canal.    The  latter,  under  sc 
cnmstances,  would  only  receive  rain-water  contaminated  by  litt 
age.    This  was,  subRtantially,  the  plan  recommended  by  OapL 
Greene,  Corps  of  Engineers,  (jnited  States  Army,  while  assistant 
Engineer  Commissioner  of  the  District.     If  some  sncli  plan  sho 
carried  out  by  the  DiRtriet  authorities,  it  would  appear  to  be  but 
and  right  for  the  Government  to  take  care  of  the  canal  itself,  bu 
taining'Walls  to  its  sides,  and  establish  flushiuK  sluices  from  the 
reservoir  near  its  bead.     An  estimate  was  submitted  for  concr 
taining-walls  in  December,  1882.    Their  cost  will  l>e  about  t'M 
and  an  appropriation  of  $  100,000  is  recommended  to  begin  the  w 
their  construction.  ,^^, 

LONG  BRIDCtE.  i^^V 

The  attention  of  Congress  is  again  called  to  the  necessity  of  i  :V 
in  regard  to  Long  Bridge.     The  plan  recommended  by  the  Boi 
Bngineers  tbr  the  improvement  of  the  river  front  contemplates  t  i 
building  of  Long  Bridge  at  an  early  period  during  the  progress  ( 
improvement,  with  wide  spans  upon  piers  affording  the  least  pot 
obstruction  to  the  Sow  of  water.     So  plan  of  improvement  can  l>e 
satisfactory  while  the  bridge  remains  as  it  is — a  seriou:»  obstmcti 
the  flow  of  water  beueatli  it.     A  large  amount  of  riprap  stone  ha» 
time  to  time  been  placeil  around  the  piers  for  their  protection,  an 
getherwith  the  [liers  themselves,  which  are  set  obliquely  to  the  fr 
current,  form  a  partial  dum  across  the  river,  which  will  always 
menace  to  the  improvement.    The  dredging  in  the  Virginia  Ghai  ""i  n,^. 
above  and  below  this  bridge,  has  had  to  be  stopped  ijome  distance 
it  for  fear  of  injuring  the  foundations  of  the  piers.    The  bridge  o 
to  be  rebuilt  without  nnnet^saary  delay. 

The  financial  statement  shows  a  balance  of  1 122,237.06  as  appare 
available  for  work.  I'ractieally  there  is  nothing  available.  All 
money  is  needed  lo  meet  liabilities  to  be  incurred  under  existing 
tracts,  and  none  of  it  can  be  applied  to  any  other  portion  of  the  w 
All  of  it  would  have  been  expended  before  this  but  for  the  unforei 
delays  that  have  occurred  in  the  prosecution  of  the  work.    The  ;  ..> 
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has  been  ao  nofavorable  one  for  rapid  progress,  and  the  contractors  for 
dredging  have  been  unfortunate  in  losing  their  beat  and  most  powerful 
dredging  machine. 

It  is  of  the  ntmost  importance  that  one  large  appropriatioo  be 
promptly  made  in  order  that  the  work  may  be  pat  io  a  safer  ooudition. 
In  its  preseut  condition  it  is  snbject  to  damage  by  freshets,  ice,  and  even 
by  high  winds,  which  caase  destructive  wave  action  on  the  unprotected 
embankments.  The  prompt  expenditure  of  about  4800,000  would  be  an 
eoonomical  measure.  After  that  smaller  appropriatioDS  would  suffice, 
if  it  then  be  deemed  expedient  to  have  the  work  progress  slowly. 

With  liberal  appropriations  tbe  improvement  can  be  completed  witbm 
the  estimates,  and,  when  completed,  tbe  value  of  the  land  reclaimed  will 
be  folly  equal  to  the  cost  of  reclamation. 

WubiDgton  City  ih  in  the  cntlection  dtstrlot  of  Georgetown,  D.  C.  Theamoant  of 
remme  collected  and  tlie  oommercialstACiiiticsanitciven  in  the  report  of  the  ioiprove- 
iiKnt  of  Waahington  and  Georgetown  harbon.  Nearest  light-aouse,  Jonea'  Point, 
Virgioia. 

Money  atatement. 

Jnlyl,  16*,  amount  avwlable $358,027  93 

JoIt  I,  1666.  amonnt  expended  during  Baoal  year,  exoloaive 

rfUabiliUesonUtandiDg  Julv  1,  l5)5 |197,IJ02  12 

Julj  1,1886,  ontstanding  liabilities 38,1IM  75 

235,790  87 

Jolyl,  1886,  amonnt  arailable 122,237  06    " 

Antoa at  appropriated  by  act  approved  August  5,  1886 375,000  00 

AnniDt  available  for  ascal  rear  ending  June  30,  1887 497,237  06 

IAuoQiit  (estimated)  required  for  oompletioD  of  ezUtlog  project 1,441,365  00 
luoDnt  that  can  be  profltablv  enpended  In  flsoal  year  enalDg  Juae 
30,1888 800.000  00 
Satimitted  iu  compliance  with  reqairemenlB  of  section  3  of  rWur  and 
harbor  acts  of  1866  aod  18b7. 


1 
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OmU. 

IMPROVEMENT  OF  THE  JAMES  RIVER,  VIRGINIA. 

^%e  improvement  of  the  James  Biver  was  regularly  undertaken  by  tbe 
^emment  in  1870.  A  small  sum  had  been  expended  previous  to  1855 
Wilder  the  direction  of  Colonel  De  Bussy,  Corps  of  Engineers,  United 
olates  Army,  and  was  of  some  advantage  to  navigation. 
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Tbe  next  appropriation  was  made  in  1870,  sioce  which  time  appro- 
priations have  been  made  as  follows: 


»VI.000    UTS iso.ooo!  1«8I.. 

.     50,000'    18T« 80,000'   isra.. 


6*1,000   .  1«M '     JS,000  1| 


The  citv  authorities  of  Bicbmoiid,  Va.,  have  also  expended  tbe  sum 
of  $444,6!m.45 

Tbe  exiieaditures  daring  tbe  fiscal  year  ending  June  30, 1886,  were 
tl6.696.9i>. 

When  tbe  improvement  was  undertaken  by  tbe  Government  naviga- 
tion was  obHtructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  pur|K>sely  put  in  the  river  during  tbe  late  war  to 
prevent  the  Xationnl  deets  from  approaching  too  close  to  Kicbuiond. 
There  were,  besides,  natural  obstructions. 

Bocketts  Beef  and  Bicbmoud  Bar  had  only  7  feet  of  water  at  mean 
low  tide;  from  Wflrwiek  Bar  (where  the  depth  was  13  feet)  to  Bich- 
mond  thp  clianiiel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  Oap  Cut-off,  which  now  saves  5J  miles  of  difficult 
navigation,  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  foil  tide,  cor- 
responding to  14.5  feet  at  low  tide,  to  Richmond,  with  a  channel  width 
of  180  feet  from  Harrison's  Bar  to  Richmond  docks,  tbe  excavation  in 
rock  to  be  18^  feet  at  full  tide.  This  project  was  well  advanced  when 
Congress,  by  act  approved  J  uly  R,  1884,  adopted  the  project  of  23  feet 
at  mean  low  tide  from  Bichmond  to  the  sea.  U|)erations  during  the 
past  Jear  have  bi  en  conducted  under  this  project. 

In  carrying  it  out  a  large  amount  of  excavation  will  be  in  solid  rock, 
and  the  cost  will  necessarily  be  great.  The  width  to  be  given  to  the 
channel  is  400  feet  from  the  sea  to  City  Point,  300  feet  from  City  Point  to 
Drewry's  Blaff,  and  200  feet  from  thence  to  Richmond. 

The  methwls  employed  for  improving  the  river  consist  in  dredging, 
rock  excavation,  and  contraction  of  water-way  by  means  of  dikes  or 
jetties. 

Owing  to  the  failure  of  the  river  and  barbor  bill  of  1885  the  opera- 
tions of  the  last  fiscal  year  were  restricted  to  an  endeavor  to  maintain 
tbe  channel  existing  at  the  beginning  of  it.  Tbe  expenditures  were 
devoted  entirely  to  dredging.  The  city  anthorities  of  Bichmond,  Va., 
have  also  expended  the  sum  of  $12,524.47  during  this  same  pei-iod ;  so 
that  $29,221,43  represents  the  amount  expended  during  the  year  in 
maintaining  the  conditions  existing  at  the  beginning  ol  the  year.  It 
can  hardly  be  said  that  this  has  been  fully  done,  as  the  depth  now  is 
perhaps  a  fraction  of  a  foot  less  than  it  was  a  year  ago,  and  tliere  still 
remains  a  considerable  quautity  of  sand  to  be  removed  from  the  harbor. 

The  year  has  been  remarkable  for  the  number  of  high  freshets.  There 
were  Qve  freshets  reaching  a  height  of  16  feet  and  upward.  As  a  con- 
sequence, there  has  been  an  immense  quantity  of  sand  and  silt  deposited 
in  the  river,  which  it  was  necessary  to  dredge  out,  or  allow  it  to  obstruct 
navigation.  The  greater  partof  the  sand  and  gravel  brought  down  by 
the  freshets  lodges  in  the  barbor  above  and  near  the  ship-locks.  Con- 
siderable was  deposited  on  Randolph  Flats  and  below,  while  at  Falling 
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Creek,  below  the  works  of  contracciaD.au  entirety  new  slioal  was  derel- 
ope^A.  No  appreciable  (lejmsit  of  sand  appears  to  have  taken  plivce  on 
the  section  of  the  river  between  Gillies  Creek  and  the  upper  part  of  Ran- 
dolph Flats. 

Besides  the  fresheta  there  were  two  ice-gorgea.  In  one  ease  the  ice 
formed  almost  a  solid  mass  to  thi*  bottom  of  the  river.  Several  large 
steamers  trieil  to  break  it,  but  failed.  Lackilyit  broke  up  by  a  gradual 
tiiaw.  The  ice  in  the  harbor  caused  a  large  amount  of  sand,  composing 
the  bar  just  above  the  ship-locks,  to  be  washed  out  and  deposited  in  the 
channel  between  the  locks  and  Gillien  Creek.  This  deposit  is  now  being 
removed  by  the  city  authorities  at  their  own  exjtense. 

Prior  to  the  first  freshet  in  January,  18841,  a  channel  18  feet  deep  at 
loir  tide  had  been  made  through  Randolph  Flats  Bar,  and  for  some  dis- 
tance below.  The  subsequent  freshets  filled  up  the  dredged  chsnnel 
BDd  maile  it  nece-ssary  to  redredge  a  part  of  it.  A  remarkable  feature 
in  couuectlon  with  the  filling  at  Randolph  Plats  is  a  fill  that  took  place 
between  Jetties  No.  '14  and  So.  *16.  This  particular  plsce  has  been 
dredged  several  times  before.  After  the  freshet  the  water  was  deeper 
Dotside  the  cut  than  in  it.  Evidently  there  is  some  local  cause  for  this, 
ud  it  will  be  investigated.  At  Falling  Creek,  just  below  the  works  of 
contraction,  a  new  shoal  made  its  appearance  immediately  after  the 
scbsideiice  of  the  January  freshet.  The  depth  had  decreased  to  ul>out 
13j  feet  at  mean  low  tide.  In  dredging  (^  cut  through  this  shoal  the 
remains  of  au  old  military  bridge  were  tbnnd,  built  on  cribs  Qlted  with 
stone.  There  were  removed  from  the  cut  28,600  cubic  yards  of  sand, 
290  cubic  yards  of  rock  (used  for  sinking  cribs  of  bridge],  and  122  logs. 

In  dredgintr  Rundolph  Flats  there  were  removed  92,7ii0  cubic  yards 
of  .sand  and  t}5<l  cubic  yards  of  gravel. 

during  the  month  of  May  au  eicaminntion  was  made  of  the  dredged 
ent  tbrongh  Swan  Point  Shoal.  As  stated  in  my  last  annual  report,  it 
*a8  expected  that,  on  account  of  the  local  characteristics  of  the  river 
It  this  place,  a  dredged  channel  woidd  be  permanent  without  works  of 
eoDtraction.  It  was  found  that  the  cut,  made  more  than  a  year  ago,  had 
nt  only  maintained  itself,  but  that  it  had  considenibly  deepened.  The 
«act  increase  of  depth  has  not  been  determined,  as  no  regular  survey 
ku  yet  been  made. 

The  exi>crieuce  of  tho  past  year  has  demonstrated  what  was  stated  iti 
tte  last  annual  report,  viz,  that  an  annual  expenditure  wilt  be  required 
to  maintain  the  river  in  navigable  condition  after  it  has  been  improved. 
This  arises  from  the  fact  that  the  freshets  bring  down  immense  quanti- 
ties of  solid  material,  which  is  deposited  in  the  bed  of  the  river  when, 
erer  the  current  is  too  sluggish  to  keep  it  moving.  If  the  appropria- 
tion  made  by  act  of  July  5,  18bl,  had  all  been  expended  on  June  30, 
18M,  the  navigable  depth  to  Richmond  would  have  been  reduced  to  12 
feet,  or  less,  at  mean  low  tide. 

The  channels,  ;i8  a  rule,  where  the  works  of  contraction  have  been 
veil  advanced,  maintain  themselves;  the  most  of  the  deiwsits  takes 
place  above  and  below  these  works.  Such  was  the  case  the  past  year. 
The  deposit  of  sand  above  Gillies  Ureek  was  immense.  The  deposit  at 
ud  near  FallingCreek  has  been  going  on  forseveral  years,  and  was  not 
)o  great-  At  Randolph  Flats,  where  the  works  of  contraction  are  welt 
idvanced,  the  deposit  was  not  great,  though  the  dredged  channel  was 
ibht«ratetl.  The  cross-section  of  the  river  was  rather  increased,  though 
Ibe  available  depth  was  reduced.  At  other  poiuts  above  Randolph 
flats  the  deposit  was  not  large,  but  is  supposed  to  be  due  hi  rgely  to  the 
lodgment  of  soags,  wrecks,  &o.,  which  quickly  cause  a  shoal  to  form 
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aroQud  them.  tToless  tbey  be  promptly  removed,  they  obstrnet  navi- 
gation. 

The  disposal  of  spoils  in  dredging  the  upper  part  of  the  Jamea  River 
is  fast  becoming  a  serious  problem.  The  areas  between  the  spurdikes, 
built  to  contract  the  stream  have  heretofore  been  the  dumpiug-ground 
for  all  dredgings,  and  they  have  been  of  great  value.  These  spiices, 
however,  are  now  becoming  filled  up,  so  that  dumping  scows  of  the 
lightest  draught  can  only  get  in  at  high-tide,  and  in  many  places  cau- 
uotgetin  at  all.  It  is  necessary  to  find  new  dumping- grounds,  or  the 
material  mnat  be  transported  in  some  other  way.  The  latter  is  tloabt- 
less  the  better  plan,  particularly  as  the  time  approaches  for  connecting 
the  ends  of  the  jetties  by  longitudinal  traiuing-dikes.  When  tliia  is 
done  the  spaces  referred  to  will  be  closed  in. 

The  present  conditiou  of  the  iuiprovemeut  may  be  stated  as  follows: 
There  is  19^  feet  of  water  at  full  tide  (17^  feet  at  low  tide)  from  the  sea 
to  Kingslaiid's  Reach :  18  feet  at  full  tide  (11.5  feet  at  low  tide)  A«m 
thence  to  Randolph  Flats,  and  about  17  feet  (13.5  at  low  tide)  from 
thence  to  Richmond. 

There  has  been  expended  on  the  new  project,  the  estimate  for  which 
is  $4,d00,UOU,  the  sum  of  194,673.33. 

To  make  reasonable  progress  in  an  undtrtakiug  of  this  magnitude 
large  annual  appropriations  will  be  necessary,  A  sum  estimated  from 
$15,000  to  $30,000  will  be  needed  annually  to  remove  the  deposits  of 
freshets.  Four  hundred  thousaud  dollars,  therefore,  would  seem  to  be 
a  moderate  sum  to  apply  in  execution  of  this  project.  This  amount 
could  be  profitably  expended  in  the  fiscal  year  1888, 

Money  st<itement. 

Jnly  1,  I8dK,  amoant  available $19,366  28 

JdI;  1,  1886,  nmODnt  expeniled  dariog  Qaciil  Tear,  exoluHive  of  liabili- 

ties  ootaUnding  July  1,  1885 16,696  M 

July  1,  1886,  omount  availabla 2,669  97 

AmouDt  appropriated  by  act  approved  Aagust  6,  1US6 113,500  00 

Amoimt  available  for  fiscal  year  eodiiii;  Jane  30,  lBt}7 '    116,059  'H 

fAmoDDt  (estimated)  roqnired  for corapletioD  of  exiatiiiK  project 4,273,670  46 
Amount  that  can  be  profitably  oipeoded  in  fiscal  year  eudiuK  June 
30,1888 400,000  00 
Submitted  in  comptiauco  ivitb  requiremeute  of  section  2  of  river  niid 
harbor  acta  of  1866  aad  1867. 
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Table  ithowing  frtahttt  in  tk«  Jamt»  tCivtr,  FtryinUt,  ^c— Cootioiied, 

Holghe  '  Height 


Date. 


HbaremHi 


KmmbfrlS,  1878.. 
IIHaBberlZ.lK?8. .. 

DMrnberis,  lf»7»  .. 
Ttbmrr  IS,  IBBO  .- 
KKchlS,  18S0 


Fat 


7II.  ISBl   . 


9.S2  <   Much  27.  L8M  .. 


,  OctflberSl,  1S8G  .. 


Aprils,  less. 

1  April  g,  l«M  . 
I  UBjrfi.  18S6,. 


COMMKRCIAL  STATISTICS    FOR   FISCAL  TEAR  ENDIXO  JUNB   30,  ISSH. 


Ttlaeuf  domestic  exports |2. 471,^13  00 

Cwtom-faoiistrTeoeiptsfrom  all  aoorciia , 10,636  7tt 

lulwr  of  Teasels  entered  froai  foreign  ports . 'X 

" — ' '  — mIh  cleared  to  foreign  ports 70 

"  '"  intcred  from  ilumestic  porls 547 

' -*  'o  domestic  ports 4(iS 

HAKBOR-MASTBtt'S  STATBUF.NT. 


Xonberof  v 

Xdmber  of  vessels 

Kmber  of  vessels  cleared  ti 


I   4. 
IMPROVEMENT  OF  SHENANDOAH  EIVER,   WEST  VIRGINIA. 

C-oDgreBs,  bj'  act  of  June"  14,  1880,  made  ao  appropriation  of  415,000 
for  improving  the  Sbenandoali  Hirer,  West  Virginia.  By  act  of  March 
3, 1881,  an  additional  appropriation  of  t2,5U0  n-au  made  for  the  same 
Aject.  A  proviso  was  added  to  the  latter  act,  to  the  effect  that  neither 
of  these  appropriations  shall  be  expended  "  until  any  corporate  rights 
w  franchiHes  that  may  exist  over  said  river  shnll  have  been  relinquished 
tdthe  United  States  to  the  satisfaction  of  the  Secretary  of  War."  This 
ttoditioD  hafl  been  complied  with. 

Tbe  project  for  the  improvement  is  to  rebuild  the  locks,  dams,  and 
i^Qtes  of  the  old  Navigation  Company,  so  as  to  secure  a  down-stroam 


zee  oy  Google 
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navigation  of  about  18  inches.     Ko  work  Una  been  done,  however,  as 
further  legislatioa  of  Congress  has  been  asked. 

Money  statement. 


plans  foe  construction  op  bridge  across  thb  potomac  rtvett. 

letter  of  the  chief  of  enoineers. 

Office  of  the  Chief  of  Engineers, 
United  States  Arm?, 
Washington,  D.  C,  June  23, 1886. 

Sib  :  I  have  the  bouor  to  retnrn  herewith  the  resnlution  of  the  Sen- 
ate of  the  United  States  of  tbe  24th  ultimo,  which  was  referred  to  this 
office  for  report,  directing  the  Secretary  of  War  to  "examine  and  report 
upou  tbe  exi)e(lieMc.v  of  constructing  a  QovernmeuC  bridge,  with  a  suit- 
able draw  and  ajiproaches,  from  a  point  at  or  near  the  foot  of  New  York 
or  New  Hampshire  avenue,  on  the  public  ground)),  itcross  the  Potomac 
Riverand  Analostanlstand  toapftintou  the  United  Status  national  cem- 
etery grounds  at  Arlingtoii,"  with  estimate  of  cost,  &e.,  "  as  well  as  the 
coat  of  alternative  plans,"  &c.,  and  to  submit  the  inclosed  copy  of  the 
report  tbercoti  of  Maj.  Peter  C.  Hains,  Corps  of  Engineers,  dated  the 
21st  instant,  to  which  attention  is  invited. 

Major  Haiiis  has  given  tbe  subject  such  consideration  aa  the  limited 
time  and  meaos  at  his  disposal  would  permit,  and  liis  vieivs,  clearly  and 
succinctly  stated,  are  entitled  to  consideration.  The  plans  he  submits 
are  for  draw-bridges  only,  and  he  ia  of  opinion  that  "  a  bi  idge  somewhat 
ornamental  m  design,  with  a  wide  draw,  built  on  stone  piers,  with  wide 
spans,  so  as  to  allow  ample  area  for  the  discharge  of  freshets,  would 
seem  to  meet  all  actual  wants."  He  estimates  the  cost  of  the  bridge  he 
would  propose,  viz, '*  an  iron  truss  with  four  spans  of  about  300  feet  each, 
the  second  span  from  the  Washington  City  side  to  be  a  pivot  draw," 
&c.,  at  $609,543.  An  alternative  span  wi*b  three  spans  built  of  steel, 
draw-span  350  feet,  other  plans,  4135  feet  each,  would,  he  thinks,  cost 
about  $650,000. 

In  connection  with  this  subject,  and  having  reference  to  the  clause  of 
theresolution  relative  to  alternative  plans,  I  have  to  submit  the  inclosed 
copy  of  a  communication  to  this  olBce,  dated  June  7,  18S6,  from  Capt. 
Thomas  W.Symous,  Corps  of  Engineers,  submitti  ng  a  design  for  a  bridge 
"  from  Observatory  Hill  to  Arlington,  across  the  Potomac  Kiver,"  which, 
it  will  be  observed,  is  a  high  bridge  of  an  ornamental  as  well  as  mon- 
umental character.  It  docs  not  appear  that  Captain  Symons  has  al- 
lowed sufficient  head  room.  He  estimates  the  cost  of  a  bridge  designed 
as  shown  in  tbe  drawings  accompanyiug  his  communication  at  from 
*1,(IOO,00«  to  $1,500,000. 

It  may  be  added  that  the  limited  time  given  for  so  importivut  a  sub- 
ject rendered  it  impracticable  to  give  more  than  a  casual  study  of  the 
question. 

The  proposed  structure,  whether  viewed  from  a  local  oranational  stand- 
point, would  involve  interests  of  such  magnitude  and  importance  as  to 
demand,  in  my  judgment,  the  careful  consideration  of  a  mixed  Board  of 
Engineers,  whose  duty  it  should  be  to  give  tbe  plans  to  be  adopted  for 
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its  eonstniction  the  fullest  ami  inost  careful  oansideratioa,  and  it  is  rec- 
wmended,  shoald  Cougreas  provide  for  its  construction,  that  sach  a 
Baud  be  authorized. 

Very  respectfully,  joar  obedient  servant, 

John  Newton, 

Chief  of  Engineers, 
Brig,  and  Bvt.  Maj.  Qen. 
Hod,  Wm.  C.  Endioott, 

Secretary  of  War. 


report  of  majoe  pbtbe  o.  hains,  ooefs  of  rnginbbes. 

ITnited  States  Enoihebe  Office, 

Wathin^on,  D.  0.,  J«ne  21,  1886. 
SiB:  Ttie  following  resolution  of  tlie  Senutc  was  referred  to  me,  by 
mt  of  the  Chief  of  Engineers,  Unites  States  Army,  fcr  report : 

IjT  THK  Sknatk  op  thb  U»!tkd  Btatis, 

May  34,  \8S&. 
I,  That  the  Secretary  of  War  bedireoted  to  examine  aud  report  apOD  tbeei 


niiede7i>rooDstmctiag  a  Government  brjdfte,  with  a  sni table  d ran  and  approoohei', 
aa  *  point  at  or  near  the  foot  of  New  York  or  New  Httmpahire  aveuiie,  un  the  pub- 
5t|TiHuidB,'acrtM8  the  Potomac  River  and  Analoslan  Island,  to  a  point  on  the  United 
MM  national  cemetery  gronnda  at  Ariingt«n,  so  as  to  connect,  in  tbe  best  manner, 
tewblicfCTODDda  on  the  two  aideaof  the  Potomac,  with  estimates  of  tbe  cost  of  the 
bJ  of  bridge  deemed  by  the  Department  most  expedient,  us  well  as  the  cost  of  alter- 
._i .j.„i .;._i,i_    —.1  y,t]igij  „,|i  Qo^  materially  affect  the  naviga- 


te expediency  of  constructing  such  a  bridge  as  tbe  resolution  calls 
kfaas  been  discussed  for  several  years  without  apparently  developing 
>4i98enting  opinion.  Indeed,  no  argument  is  needed  to  sbon-  tbe  ex- 
><l)ency  of  a  bridge  of  some  kind  other  titan  a  glance  at  the  map*  of 
^KhingtonandGeorgetown  harbors, transmitted  herewith.  Thelilliug 
'ibePotomacFlat^will  reclaim  an  area  of  about  750  acres  of  land  along 
fcriver  front  on  the  Wasbingtou  side.  From  the  Capitol  to  the  Mou- 
■>nt  Grounds  there  is  already  an  area  of  373  acres  of  public  land  laid 
miaparking,  to  which  tbe  reclaimed  Flats  will  be  connected.  A  bridge 
^  the  latter  to  Arlington  will  connect  the  whole  system.  ArlingtOQ 
Ceoetery,  where  the  remains  of  so  many  gallact  soldiers  of  the  Union 
Bt,  is  a  place  of  resort  of  the  miyority  of  visitors  to  the  national  capi-  ■ 
Hand  would  be  to  many  iieopie  of  the  District  if  there  were  better 
Polities  for  reaching  it.  The  route  by  way  of  Long  Bridge  is  so  long 
>u  it  is  almost  impracticable  to  pedestrians.  It  is  un.safe  for  carriages 
^"■D  by  spirited  horses,  and  is  too  narrow  to  affoni  proper  facilities. 
V  route  by  way  of  the  Aqueduct  is  bnt  little  better,  aud  in  its  pres- 
<>t condition  less  safe;  besides  it  is  not  a  Government  bridge,  and  au- 
»:ring  tolls  -are  exacted  from  every  one  crossing  it.  A  short  line  of 
^maniuation  that  would  be  available  to  pedestrians  as  well  as  for 
1^  who  ride  is  very  desirable.  The  shortest  and  leiist  expensive  route 
*llut  indicated  on  the  accompanying  chart.  This  line  is  almost  a  di- 
M  prolongation  of  New  York  avenue,  and  would  place  the  bridge  about 
*iivay  between  the  Aqueduct  and  Long  Bridge;  so  that  whether  the 
■  Omitted. 
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A(]ue(lDct  be  made  a  free  bridge  or  not,  this  would  be  a  desirable  im- 
provemeot. 

The  ooly  queatiOQ  is,  What  shall  be  the  character  of  the  bridge  f 
There  ia  no  limit  to  the  number  of  different  kinds  of  bridges  that  are 
practicable,  and  that  will  not  materially  affect  the  nsvigatioa  of  the 
river.  A  bridge  somewhat  ornamental  in  design,  with  a  wide  draw, 
built  on  stone  piers,  with  wide  spans,  so  as  to  allow  ample  area  for  the 
discharge  of  freshets,  would  seem  to  meet  all  actual  wants. 

Such  a  structare  would  cost  comparatively  a  small  sum  of  moue;; 
bat,  if  the  bridge  be  designed  as  a  monumeutal  structure,  it  can  only 
be  done  »t  considerable  increase  of  coat. 

I  have  had  made  an  accurate  cross-section  of  the  river  bed-aloug  the 
line  of  the  proposed  bridge,  and  a  number  of  borings  to  determiDe  the 
depth  to  solid  rock.  These  are  indicated  on  the  accompanying  tracing. 
The  depth  to  rock,  from  the  surface,  varies,  as  will  be  seen,  from  28  to 
42  feet.  The  conditions  are,  therefore,  fovorable  for  the  erection  of  a 
heavy  structure. 

The  plan  of  the  bridge  that  I  would  propose,  is  that  of  an  iron  trass, 
with  four  spans  of  about  300  feet  each ;  the  second  span  from  the  Wash-' 
ingtoD  City  side  t«  be  a  pivot  draw  {see  sketch*  herewith.)  The  draw 
will  tbns  be  in  the  deepest  water,  easy  of  access,  and  directly  in  the 
channel-way  of  the  river.  The  bridge  to  have  oarriage-way  24  feet 
wide,  and  two  sidewalks,  each  8  feet  wide.  The  main  bridge  sti-ucture 
will  be  about  1,200  feet  loug.  The  approach  on  the  Washington  side 
to  be  by  a  wide  roadway  on  an  embankment  with  a  grade  of  aboaC 
3  feet  in  100.  Analostan  Island  and  the  bed  of  Little  fiiver  should  be 
crossed  partly  by  an  embankment  and  partly  by  open  trestle  support- 
ing the  roadnay,  the  proportion  of  embankment  and  trestle  work  to  be 
BO  calculated  as  to  give  an  open  area  sufficient,  in  addition  to  the  area  in 
the  main  river,  to  discharge  the  highest  freshets. 

The  lower  chord  of  the  bridge  should  be  placed  at  about  28  feet  above 
the  level  of  low  tide ;  this  would  allow  tugs  and  small  craft  to  pass  under 
the  bridge  without  opening  the  draw.  The  pier»  and  abutments  to  be 
built  in  the  most  snbstaulial  manner  of  solid  masonry ;  the  truss  to  be 
capable  of  bearing  a  moving  load  of  about  75  pounds  to  the  square  foot 
of  roadway. 

A  bridge  of  this  kind  will,  in  my  opinion,  best  fulfill  the  requirements 
of  the  Senate  resolution,  viz: 

A  Ooverunieat  bridge,  with  »  suitable  draw  and  approaches,  so  as  to  connect  in  the 
best  maiiDer  the  public  grouuds  ou  tlie  two  sides  of  tlie  Potomac. 

The  cost  of  such  a  structure,  fluislied  iu  the  best  uiauner  and  with 
some  degree  of  ornamentation,  it  is  estimated,  would  be  as  follows : 

Two  abutments  aud  approoclies,  iuchiding  excavation,  coffer-dam,  pumping, 

Ac $96,880 

TbraeolianDelpiers.iucludiiigexcaTation.eoffeT-dam,  leveling  rock  to  receive 

foundation  courses,  &c 199,800 

Draw-pier 51.000 

Two  (fuard-piers B5,e00 

Pile  and  timber  connections 5,000 

Three  trnm  spaus,  including  erection  of  false  works,  &.a.,  at  (35,000  each 105, 000 

One  draw-span 40,000 

300  feet  (linear)  iron  trestle  briifge  across  Analostan  bland 30,000 

lt!5,000  cubic  yards  embankment,  at  :!i5  cents  per  cubic  yard ;il,3&0 

Contingent  and  office  expenses,  &c 55,413 

609,  M3 

■Omitted, 


D,3,l,zec.y  Google 
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Thecostoftbe  bridge  conld  be  reduced  byiDcretwiDgtheDnmberaud 
Tcdncing  the  width  of  tbe  spaoa,  but  sucfa  reduction  would  not  be  ex- 
pedient, as  it  is  important  to  keep  tbe  number  of  piers  down  to  the 
minimom,  in  order  uot  to  obstruct  the  flow  of  water. 

A  variation  in  tbe  form  of  trusa  could  be  ma4le  by  curving  the  upper 
chord,  and  to  some  this  modifioation  would  have  a  more  pleasing  effect. 
The  cost  vould  be  practically  the  same. 

An  alternative  plan  would  be  a  three-npaa  truss,  built  of  st«el,  and 
vith  the  upper  chord  either  curved  or  straight.  The  draw  span,  in  this 
ease,  to  be  about  350  feet.  The  other  two  spans,  about  125  feet  each. 
Id  other  respects,  the  bridge  would  be  like  the  four  spaa  structure  al- 
ready referred  to.  It  would  have  one  great  disadvantage,  however,  as 
the  draw-span  woold  be  located  partly  in  shoal  water,  so  that  vessels, 
as  a  role,  would  use  only  tbe  side  toward  the  Washington  shore. 

The  cost  of  a  three-span  bridge  would  be  abont  t660,000. 

The  resolution  of  tbe  Benate  callti  fur  tbe  cost  of  alternative  plans 
considered  practicable,  and  which  will  not  materially  interfere  with  nav- 
igation. There  are  many  plans  of  high  bridges  entirely  practicable, 
nhich  will  not  interfere  with  navigation,  but  it  will  take  several  weeks 
It  least  to  prepare  even  a  few  snch  plans,  with  reliable  estimates  of 
cost,  and  as  this  report  ia  wanted  immediately,  uo  attempt  will  be  made 
to  do  so. 

There  may  be  a  great  diversity  of  opinion  as  to  the  height  necessary 
to  boild  a  bridge,  in  order  that  it  may  not  materially  interfere  with 
uvigatiou.  If  navigation  interests  alone  were  conanlted,*!  clear  height 
of  at  least  140  feet  would  be  considered  necessary.  In  these  days  of 
sharp  competition,  every  obstacle  to  ftee  navigation  in  any  port  tends 
to  drive  trade  to  other  outlets.  To  require  all  or  nearly  all  sailing  ves- 
wls  that  trade  to  Georgetown  to  lower  their  topmasts,  for  instance, 
Toold  be  regarded  as  a  great  hardship  by  their  owners.  To  baild  a 
tffjdge  bigh  enough  for  them  to  go  under  without  so  doing  wonld  add 
inmensely  to  the  cost  of  the  structure.  It  must  not  be  forgotten  that 
tbe  Government  has  at  great  expense  improved  the  channel  approaches 
to  Georgetown,  so  that  larger  vessels  can  now  reach  it.  Is  it  good  pol- 
icy to  interpose  what  would  be  considered  a  serious  obstacle  of  another 
imd  t  Ordinary  trading  schooners  have  their  topmasts  rigged  so  that 
ttey  can  be  taken  down  and  replaced  with  facility. 

A  bridge,  then,  if  built  withoat  a  draw,  would  need  to  be  about  110 
feet  above  high  tide.  To  construct  snch  a  bridge,  whether  it  be  a  sus- 
pension, a  cantilever,  or  arched  bridge,  would  be  an  e.\penBive  nuder- 
taking  the  cost  running  up  into  the  millions. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hainb, 

Major  of  Engineera, 
Bet.  Limt.  Col.,  U.  8.  A. 

The  Chief  of  Engineers,  V.  S.  A. 


letter  of  captain  th01iu.s  w.  btuons,  corps  of  bnoineebs. 
Washington,  D.  C,  Jurc  7, 1886. 

Gbneual:  I  have  been  for  some  time  specially  interested  in  thesnb- 
ject  of  a  bridge  from  Observatory  Hilt  to  Arlington  across  tbe  Potomac 
River. 

I  have  designed  a  bridge  for  this  location,  and  I  have  the  honor  to  send 
jon  herewith  sketches  and  a  general  description  of  it,  together  with  an 
spproximate  estimate  of  its  cost. 
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Tlie  bridge  ia  desigueil  to  furnish  a  wide  travel-way  from  the  capital 
to  the  national  cemetery  aud  exteiieire  OoveromeDC  estate  at  Arling- 
ton, to  pass  ai  a  snfBuieut  height  atiove  the  river  to  iuconimode  com- 
merce in  the  leaat  [mssible  manner,  to  be  monumental  in  its  character, 
artistic  iu  all  its  details,  and  pleasing  in  general  effect. 

The  main  idea  to  be  conveyed  by  Che  bridge  is  embodied  in  the  gen- 
eral description  sent  herewith— that  it  is  a  monument  Co  Lincoln  and 
Grant- 
It  seems  peculiarly  fitting  that  the  nation's  moimment  to  these  great 
men  should  take  the  form  of  a  noble  bridge  across  the  river  whiuh  sepa- 
rates the  two  KfctiouH  lately  in  arms  against  one  another.  It  is  sym- 
bolical of  the  renewed  Union  brongbt  about  so  largely  by  their  genius, 
wisdom,  and  Ktrength. 

A  subordinate  idea  of  the  bridge  is  to  provide  tit  places  for  memorial 
aCatues  lu  the  lieutenants  of  Linuoln  and  Orant  who  were  active  and 
influential  in  the  council  chamber  and  the  field  during  the  civil  war. 

The  places  provided  are  upon  the  piers  of  the  bridge  on  each  side  of 
the  roadway,  and  as  inilicated  on  the  blue  print  and  tracing  sent  here- 
with. These  details  could  be  modified  for  each  pier  and  a  pleasing  va- 
riety of  effect  produced. 

The  looaLion  of  the  bridge  is  on  thedirect  line  from  the  N'aval  Observe 
atory  to  the  northern  gate  of  Ailiiigtou. 

Tbe  miiiu  apan^i  are  ^06  feet  in  the  clear,  with  a  clear  height  above 
high  tideof  9U  feet  nnder  two  of  them.  This  is  believed  sufficient  for 
all  purposes.*  Some  of  the  largest  vessels  going  to  Georgetown  would 
have  to  lower  their  topmasts  to  puss  under,  but  on  tbe  whole  the  incon- 
venience resulting  would  be  very  much  less  than  that  from  a  low  bridge 
with  a  draw ;  besides,  the  monumental  character  of  the  bridge  required 
it  to  tie  continuous  and  precludes  the  adoption  of  a  draw. 

The  arches  are  designed  to  be  of  steel  specially  adapted  for  the  work. 
In  the  drawings  these  are  shown  as  segment  arches.  It  would  probably 
be  more  desirable  to  adopt  the  elliptical  form,  as  more  graceful  and  more 
suitable  under  all  the  circumstances.  The  approaches  and  a  portion  of 
the  bridge  across  the  lowlands  are  designecl  to  be  in  embankment  50 
feet  in  width  on  top,  well  paved,  and  with  sidewalks  and  a  substantial 
railing.    The  side  slopes  to  be  1  on  1^. 

Cost  of  the  bridge. — It  is  only  possible  to  estimate  approximately  tbe 
cost  of  this  bridge.  To  make  a  close  estimate  would  require  tuncb  more 
elaboration  of  the  design  and  ninch  more  data  than  are  now  available  as 
to  thesubriver  strata.  The  accompanying  estimate  is  made  upon  data 
obtained  from  various  sources  and  assumed  according  to  my  best  judg- 
ment.    According  to  the  estimate,  the  coat  would  be  $],25U,0i)l). 

This  would  give  a  bridge  of  great  Htrength  and  solidity,  of  the  high- 
est excellence,  and  in  every  way  a  suitable  structure.  It  does  not  in- 
clude anything  in  the  way  of  statuary,  which  could  be  added  from  time 
to  time. 

Tbe  plans  aud  estimates  can  be  modified  iu  such  ways  as  to  provide 
for  a  bridge  of  the  sume  general  type  at  an  expense  not  exceeding 
$1,000,000. 

On  the  other  hand,  unknown  difficulties  of  construction,  iucreased 
oruameutation,  beautificatiou  of  the  approaches  and  their  vicinity,  &c., 
might  bring  the  cost  up  to  $1,500,000. 

In  other  words,  the  bridge  will  cost  from  $1,000,000  to  $1,500,000,  ac- 
cording to  the  ultimate  details  adopted  and  the  difficulties  of  construc- 
tion met  with.  • 
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By  deflecting  tbe  bridge  ftom  ttie  direct  Hue  to  the  gate  of  ArlingtoDr 
sothat  it  shall  cross  ADiJoatan  Island  proper,  a  savitig  could  be  effected 
ot  »150,000  to  «200,000. 

I  have  the  hoDor  to  request  that  this  desigu  may  be  considered  as  oue 
of  the  alternative  designs  asked  for  iu  Senator  Sbermau'a  resolution. 
Very  respectfully,  your  obedient  servaut, 

Thomas  W.  Syhonb, 

Captain  of  Engineers. 
The  Chief  of  Enoinkees,  U.  9.  A. 


^baokment.  600,000  cnbio  yards,  atiiSoenti 9150,000 

ll»e*d*m  paveDieQt  on  embaukment 3,500 

EiiliDg  along emban kment 1,500 

TvD  •Satment  pient,  eaoh  3,000  en  bio  yards,  at  1 19.50,  |37,5O0 70,000 

nTccmall  piers,  eacK  750  cabio  yards,  at  (12.59,  t9,3T5 46,HTfr 

TbiM  ebftiinel  piers,  each  5,600  on bic  vards,  at  |15,  |84,000 253,000 

Twepiera.  each  5,600  cubic  yards,  at9W.50,  (70,000  U0,000 

Two  piers  (Analostan),  each  750  cubic  yards,  at  (112.50,  (9,875 18,750 

Faor  steel  spaas,  300  feet  clear,  each  1,350,000  pounds,  at  5  c«Dts,  (63,600  .  250, 000 

Scren  steel  spans.  150  [eet  oloaT,  each  300,000  pounds,  at  5  ceats,  (15,000..  105,000 

Oh  Keel  epun,  SOO  feet  clear,  500,000  ponnds,  at  5  cents 2^,000 

BMdwa.y  and  side  walks 30,000 

laiiiDg  on  brid(^  proper 6,000 

Kcnp  protection  to  embaakment 6,000 

ffiigwaUa lfi,00O 

ID  other  expenses,  inclndlng  engineeHng,  sQrveying,  painting,  lighting, 

MtioK  materials,  office  expenses,  &.e.,  and  oontlngencles 125,375 

Total  ...*. 1,260,000 


Gtmtral  detcripHint. 

hptrtlmelurt. — Bridge  to  be  essentially  a  deck  bridge,  with  two  partially  tbroDgh 
^w*.  Boatlway  to  be  30  feet  wide,  witn  li  feet  sidewalks  on  each  side.  Boadway 
iBitart  in  Observatory  Gronnds,  at  an  elevation  of  40  feet  above  tide,  and  gain  an 
ticTstian  of  95  feet  over  the  two  center  spans,  then  1o  descend  at  the  same  grade  one 
bot  in  35  feet,  or  i-fifg  feet  in  100  feet,  to  an  elevation  of  40  feet  at  Analostan  sloogb, 
Md  Iben  aacend  to  an  elevation  of  60  feet  at  Arlington  gate.  Roadway  to  be  sup- 
nrtfd  by  by  at«el  arches  across  tbe  main  river,  Potomac  Park,  and  a  part  of  tbe  low 
ludi  of  Analostan  Island.  ' 

Atmea  bridge  across  Analostan  slough  ;  the  remainder  of  the  way  aad  tbe  ap- 
inacbes  to  be  in  embankment. 

Spnu. — The  four  spans  across  main  river  to  be  300  feet  wide  Id  the  clear.  The  tiwo 
enter  apuui  to  have  a  clear  way  above  tide  of  90  feet,  the  others  a  clear  way  of  70 
'"  Tne  seven  smaller  spans  to  be  150  feet  in  clear  width,  and  of  varying  height, 
inisite  grade. 
.  s  bridire  across  Analostan  slongh  to  be  300  feet  span. 
.  ..—To  be  handsome  in  design,  of  solid  masonry.  The  endsof  tbepiera  outside 
tbeiaperBtructare  to  be  brought  up  to  a  height  of  abont  B  feet  above  the  roadway, 
Md  finished  for  tbe  reception  of  memorial  statues  to  the  Ktent  civilians,  sailors,  and 
SDldicrs  active  in  the  civil  war.    These  statues  to  be  added  frnm  time  to  time. 

lirmorial  arch. — A  grand  memorial  arch  or  other  suitable  structure  to  lie  erected 
at  tbe  WaahiDgtOQ  end  of  tbe  bridge,  oommeruorative  of  Lincoln  and  Oi-ant,  with 
laUets  recitinr  their  great  services,  and  tbe  fact  that  this  bridge  acroaa  the  Potomao 
ft<iaithe  North  to  tbe  Sonth  Is  erected  as  their  most  suitable  mooumeat. 
S7  E 
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APPENDIX  J. 


IMPBOVBHENT  OF  THE  UARBOUS  AT  BBETON  BAY  AND  SAINT  JEBOME'S 
CBEEK,  MARYLAND;  OF  THE  CHANNEL  AT  MOUNT  VERNON;  OF  RAP- 
PAHANNOCK RIVER,  AND  YORK  RIVER,  VIRQINIA;  OF  TRIBlH'ABfES  OF 
IBE  LOWER  POTOMAC,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND 
SOUTH  CAROLINA. 


UFOBT  OF  MB.  S.  I.  ABSRT,  UtflTBO  STATSS  AOB.VT.  If/  CHdBOS.  FOt 
TSK  FISCAL  TBAH  BlfDlHQ  JOHB  M,  liW6,  WITS  OTHER  DOCUMSITTS 
KLATING  TO  THE  WORKS. 

IHPBOTEHKNTS. 

1  Cburnel  ftt  Houot  VitrnoD,  Virginia.      i  10.  PamuDk;  River,  Virginia. 


o  Cr««k,  Virginia. 
iBnwn  B»y,  LeoDardtuwn,  Hd. 
LSoBiini  Cr«ek.  Virginia. 
iBirbor  at  entrance  of  Saint  Jerome'* 

Creeh,  Maryland. 
^  fappafaanoooK  River,  Virginia. 
i'ToiDiky  River,  Virginia. 
-Urbana  Cr«ek,  Virginia. 
tHaClaponi  Kiver,  Virginia. 


IL  York  River,  Virdnia. 

12.  Chickabomioy  River,  VirKinia. 

[J-  I  Staunton  River,  Virginia. 

15.  Dan  River,  betireen  Hodison,  N.  C, 

and  Danville,  Va. 

16.  Roanoke  River,  North  Carolina. 

IT.  Frenob  Brood  River,  North  CuFolina. 


EXAMINATION. 
ir  the  Potomac  at  Georgetown,  District  of  Columbia. 


United  States  Bnoinebb  Offiob, 

Waahington,  D.  C,  July  23,  1886. 
Oenebal:  I  have  tbe  honor  to  Bubmit  lierewitli  my  annaal  report 
^the  llscal  year  emliiig  June  30,  ISSC,  relatiug  to  tbe  improvemeat  of 
^ers  aod  barbors  under  my  cliar^e. 

Vers  re8i>ectfully,  your  obedient  servant, 

S.  T.  Abeet, 


Brig.  Gen.  John  Newton, 
Chief  of  Engineers,  U.  S,  A. 


United  States  Agent. 


J  I- 

WPBOVEMENT  of  POTOMAC  BIVER  AT  MOUNT  VERNON,  VIRGINU. 
HISTOBT  OP  OPERATIONS. 

(L)  Reference  to  reports. — A  history  of  operations  will  be  found  in  the 
■trort  of  the  Chief  of  Euffineers  for  the  year  188'i,  page  1,003. 
M  Description  of  original  mndition. — The  landing  at  the  wharf  was 
*'<terly  made  by  passing  over  the  flat  bordering  the  channel  of  the 
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Potomac  for  a  distaDce  of  1,900  feet.    Tbe  least  depth  at  tbat  time  was 
4  feet  at  low  water. 

(3)  Plan  of  improvement — The  proposed  cot  to  the  wharf  was  intended 
to  have  a  width  of  150  feet  and  a  navigable  depth  of  6  to  7  feet,  witb  a 
basin  at  the  wharf  of  160  feet  radius. 

(4)  Besulta  obtained. — The  channel  was  completed  September  1, 1881, 
with  a  width  of  145  feet  and  a  depth  of  from  7  to  9  feet.  In  1880  and 
1881,  41,384  cubic  yards  of  material  were  removed  at  rates  varying 
from  124  to  17  cents  per  cubic  yard. 

(5)  (^eroHona  proposed,— Jfo  recent  examination  has  been  made,  but 
it'is  believed  tbat  $5,500  will  tte  required  for  the  parpose  of  enlargiag 
and  deepening  the  basin,  widening  ihe  channel,  and  removing  the  silt 
which  has  been  deposited  in  the  cut. 

Tbe  following  appropriations  have  been  made: 

lUroha,  1HT9 14,000 

Jane  U,  1880. 3,000 

MmcIiS,  18S1 •• 1,500 

Total 1 e,50O 

Moneg  statement. 

July  1,  I88G,  ftiDonnt  BTailable 157  14 

Jalyl,  18'46,  araannt  »v»iUble 57  14 

{AiUotiiit  (eBtimated)  required  for  completion  of  exiatiDe  project 5,600 

AaionnttbatcaDbeprofltitbl^axpeudediaflscaljearendmKJuneSO,  toB8  5,600 

8ubiuitt«d  io  eonipliuDce  witb  requii'eioeuta  of  section  'J  of  river  and 
harbor  acts  of  1866  and  1667. 


axATiencB  of  tradb. 
Hr.  HarriMD  H.  Dodge,  tnperiu  ten  dent,  reports  tbe  trade  b;  water  as  follows ; 

Nnmber  of  visitors  during  18H5 20.000 

Total  valae  of  material  products  (consieting  of  dairy  products  (milk),  lumber, 

grain,  sbeep,  lambs,  calves,  etc.) tT,S0O 

Total  value  of  maDufactures  (conaistiug  of  fertilizers,  corn-meal,  wagODS,  and 

(wrriaKes,  etc.) 3,400 

Total 10,600 

Tbere  wereSSO  arrivals  and  tbe  same  number  of  deportares  of  steam  vessels  during 
tbe  year,  vitb  a  Ereatest  drangbt  of  4 J  feet. 

lit.  Dodge  adds: 

"  Tbe  resources  of  tbe  Iribntary  country  are  likely  to  increase  perceptibly,  oning 
to  a  more  careful  and  Improved  method  in  the  Ireatiurnt  of  land  and  stock.  Tb»- 
dairy  business  grows  steadily  as  the  city  demand  iucTeases. 

"Kbnuld  tbe  facilities  be  improved  the  trade  by  water  from  this  landing  would  bo 
nearlv  donble  tbe  present  rate. 

"Toe  channel  h  so  narrow  and  shallow  as  to  permit  of  boats  of  the  very  ligblest 
draught  only  entering.  With  great  diEQculty  tbe  steaiaer  can  barely  make  hrr  turn 
at  tbe  pier,  on«nti&ieH,  howevpt,  narrowly  escaping  being  stuck  fast  in  the  mud. 

"The  roughness  of  this  Matemeut  I  trust  may  be  overlooked,  but  1  mnst  add  my 
prayer  that  the  water  approach  and  eiitatUouut  Vernon  msy  linsi  eedily  iuiprnved. 

"Haarison  H.  Dodgb." 
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IMPROVEMENT  OK  NEABSCO  CREEK,  VIRGINIA. 
.BI8TOEY  OP  OPERATIONS. 

(1)  Reference  to  reports. — ^Tbe  reportof  the  survey  will  be  found  iu  the 
Beport  of  tlie  Chief  of  Enf;;iDeer8  for  mSl,  pajte  947.  For  biotory  of 
operatioDB,  see  page  1006,  Report  of  the  Chief  of  Eugiueera  for  the  year 
1482,  Part  I. 

(2)  DcBcription  of  original  mniiition. — See  Beport  for  188S,  page  963. 

{3)  Plan  of  improvement. — According  to  the  original  project  of  im- 
provement, the  channel  was  to  be  100  feet  wide  and  7  feet  deep  at  low 
*ater. 

(i)  Amount  expeniied  and  resulti  obtained. — The  first  and  last  appro- 
priation was  in  1881  (t5,000),  which  was  expended  in  the  manner  ex- 
platoed  in  full  in  the  Annual  Keport  for  1S85,  pages  962, 963.  Nothing 
done  dnriug  the  year, 

ahoold  the  improvement  be  oontioued,  $20,000  should  be  appropri- 
ited  for  the  year  ending  June  30,  1888. 

Monejf  statement. 

Jily  1.  18rt5,  amount  available  ..: |.')7  97 

IiIt  1.  IHSl),  amauDt availablH ■. ..  &7  £T 

Imonnt  (eati mated)  reqnired  fur  completion  of  eslatins  project 90.000 ' 

ImoaDt  that  can  be  prolltablyeipendeiliDflsonl  year  onaingJurie30,I>})M       .   30,009 
Sohmitled  Id  compliance  with  reqairements  ut  aeclioD  3  of  river  and 
harbor  aFl«  of  1866  and  1SK7. 


J3- 

IMPROVEMENT  OF  BRETON   BAY,  LEONARDTOWN,  MARYLAND. 

HISTORY   OF  OPERATIONS. 

il)  Reference  to  reports. — A  history  of  operations  will  be  found  in  the 
Report  of  the  Chief  of  Engineers  for  the  year  18S2,  [>age  1009,  and  in 
ie  Beport  for  1883,  page  797. 

(2)  Description  of  original  condition. — Breton  Bay  enters  the  Potomac 
KiTer  82  miles  below  Washington,  D.  C  For  a  distance  of  3,600  feet  its 
Raeral  course  from  Leonard  town  is  southeast.  There  it  changes  to 
Mthwest.  and  terminates,  at  a  distance  of  6^  miles  from  the  town,  at 
ihc  18  foot  curve  in  the  Potuntac.  Its  width  at  I^onardtown  is  abont 
tvA  feet.  One  and  a  fourth  miles  below  the  width  is  1,550  feet,  and  after 
firtlier  widening  it  contracts  at  the  mouth  to  about  1  mile.  Its  least 
^th  is  8.8  feet  near  Leonanltown,  which  grailually  increases  to  18  feet 
«tbe  mouth.  Before improvi-ment  ibe  bur  extendetl  Irom  Leouardtown 
lulbe  9-foot  curve  in  the  bay,  a  distance  of  about  1  mile  Tbe  least 
drpth  on  it  was  3  feet  at  low  water. 

(3)  yian  of  improvement. — Tbe  original  project  contemplated.dredging 
a  channel  150  feet  wide  from  Iieuiiardtown  to  tbe  9-foot  curve,  with  a 
<Wpth  of  0  feet  at  low  water.  A  basin  was  to  be  dredged  at  the  Leon- 
vdtown  wharf. 

't)  Amended  project. — In  order  to  maintain  the  depth  o1'  water  in  the 
f^nel,  I  would  propose  to  widen  the  cut  to  1!00  feet  fur  a  distance  of 
Ij  miles,  and  to  enlarge  the  basin  to  a  width  of  400  feet  by  800  feet  in 
length.    So  far  as  it  may  be  permitted  I  would  deposit  the  material  par- 
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allel  with  the  channel,  as  above  described.    The  basin  and  channel 
shonld  not  be  less  than  lU  feet  in  depth. 
The  following  are  the  items  of  the  estimate : 

143,000  cnbic  yards,  at  15  cents  per  cubic  yard tSl,450 

SO  per  cent,  for  contingencies ,. .- 4.390 

Total ^. 25.740 

Thi«  work  can  be  completed  for  the  enm  of  (26,000,  if  appropriated 
in  one  year. 

(5)  Results  obtained. — At  the  close  of  the  work,  in  January,  18S5,  the 
channel  was  115  feet  wide,  and  not  less  than  8.8  feet  deep.  It  was 
fonnd  after  examination  that  the  basin  had  decreased  in  depth  at  the 
upper  end,  and  that  the  channel  below  the  wharf  had  also  decreased 
iu  depth  for  a  distance  of  2,800  feet.  The  decreased  depth  of  the 
basin  and  of  the  channel  below  does  not  seem  to  have  the  same  canse. 
The  basin  appears  to  have  I)een  filled  by  the  wash  from  the  creeks  and 
banks  above  it,  while  the  channel  below  seems  to  have  been  mach  in- 
jai^  by  the  injudicious  mauagetneut  Of  the  steamers.  Both  these  ef- 
fects may  be  reduced,  but  it  seems  impossible  to  remove  the  cause. 

No  funds  were  available  for  the  prosecution  of  the  work  during  the 
vear  ending  June  30,  18S6. 

(0)  Amount  expended.— From  the  year  1879  to  June  3U,  1886,  (22,950.49 
have  Iteen  expended  in  excavating  i:U,3.^»8  cubic  yanls  of  material,  at 
rates  varying  from  12  to  18  centfi  per  cubic  yard. 

The  following  appropriations  have  been  made: 

JonelS,  l«9 |5,000 

M»rcha,  IKW 4.000 

Jnoe  14,  l>m 3,000 

M«rch3,  iBdl 3,000 

AngDBt^  lnaa 5,000 

JolyS,  llW 3,000 

TolHl 23,000 

Thf  wiirk  is  iu  the  eiillfctiim  district  of  Aunapolis,  which  Is  the  oearest  port  of  en- 
try. Thif  n  ork  is  in  the  fifth  light-hooHe  lUstrict,  aod  the  nearest  tight-boiive  is  Blak- 
ialonp  Islntiil  Light. 

L«i>iiiirilli>vn  J8  one  of  rbe  lanrlinKs  of  the  Potomac  River  boats. 

Money  atatement. 

July  I,  Ir*-.,  umoiiiil  available $49  51 

July  1,  iHHfi,  aniDuut  available 49  51 

Anionnt  appropriate'l  by  act  approvril  ADgiiHt  5,  lb86 6,500  00 

Auioiiut  available  for  fiscal  year  ending  Juno  30,  VHH 6,549  51 

(Aomnnt  (estimated)  reqnired  fur  complerion  of  existing  proji^ct 19,500  00 

I  Amount  i  hat  can  be  profitably  expended  in  fiscal  yearending  Jnne:)0,  18S8     19, 500  00 
)  Stibniitted  in  compliance  nith  rcqairvmeDts  of  Bectioii  'J  of  ^ver  and 
I      1inrb>ir  ucts  of  18r>«i  and  IMiT. 


Mr.  H.  F.  Moore  furnished  BBtftteinoDt  of  the  trade  at  Leonardtowu  for  1885,  show- 
ing the  fidliiniug  totals: 

To'»l  vnlne  of  natural  prodncts $338,100 

Total  valiUMjf  m  an  a  fact  ii  res 331.000 

TotHl    669,100 


Fur  detailed  statement  see  Beport  for  lSSi>. 

tit.  Muore  Btat«s  that  a  corpuration  con  templaten  bnildiug  n  fef^Jfj^nhcb 
kIui  a  factory  for  the  niannfactiire  of  hats.  cS 
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J  4. 

IMPROVEMENT  OF  NOMINI  CREEK.  VIRGINIA. 

HI8TOBT  OP  OPBRATIONS. 

(1)  Reference  to  reportt. — The  report  of  tbe  fiD&l  aurve;  will  be  fouad 
in  tbe  Reportof  theObief  of  Engineers  for  1873,  page  822,  The  report  9f 
tarvey  from  tbe  ferry  (Nomini  Wharf)  to  tbe  head  of  tide-water,  at 
Beale'8  Mill,  will  be  foand  in  tbe  Report  for  1881,  page  964.  For  history 
of  operationa  to  Jane  30, 1884,  see  Reports  from  18S2  to  1884. 

(2)  Jiescription  of  original  condition. — For  full  stalemetit  of  conditioo 
before  improvement,  see  Ri-portfor  1885,  page  966, 

(3)  Plan  of  improvernsnt. — Tbe  improvement  proposed  in  the  original 
project  was  to  dredge  a  channel  100  feet  wide  and  9  feet  deep  at  low 
water  from  the  9-foot  curve  in  Nomini  Bay  to  White  Oak  Point,  a 
distance  of  4,400  feet.  The  large  increase  of  trad»  wbicb  followed  the 
opeiiing  of  the  new  channel  called  for  an  amended  project,  which  was- 
■nbmitted  in  1882.  The  amendment  consisted  in  the  proposed  widea- 
ing  of  tbe  main  channel;  and  in  catting  a  tributary  channel  fhjm  Rush- 
field  Bay  (on  tbe  right)  in  an  oblique  direction  to  the  main  cbaunel.  As 
mpplementary  to  this  cut,  the  cloMDg  of  the  old  channel  from  the  same 
b«y  was  proposed.  The  old  side  channel  is  objectionable  for  two  reo- 
wns:  It  causes  the  extension  of  White  Point,  wbich  encroaches  more 
each  year  upon  the  main  channel,  and  it  conductsastrongebb  current, 
which  impinges  on  the  bows  of  the  entering  steamers  and  forces  tbem 
mto  the  shoal  water  on  the  opposite  side.  The  widening  of  the  main 
channel  is  necessary  for  the  bafe  navigatiou  of  the  steamers  from  Bal- 
timore and  Washington.  The  total  cost  of  the  project,  original  and 
uiiende<l.  was  962,600.  In  the  Report  for  1885,  $30,000  were  thought 
to  be  sufficient  to  complete  the  project. 

(4)  ReniilU  obtained — Thirty-two  thousand  five  huudred  dollars  have 
been  expended  in  dredging  74,874  cubic  yards  of  sand  and  shells,  which 
resulted  in  secoring  a  channel  aboat  100  feet  wide  and  9  feet  deep  from 
tbe  9-foot  carve  in  Nomini  Bay  to  White  Oak  Point,  a  distance  of  4,400 
feet.  Steamers  now  trade  where  formerly  only  small  vessels  drawing 
about  3  feet  of  water  could  reach  at  high  tide. 

(6)  Work  during  the  fiscal  year  ending  June  30, 1886. — Nothing  was  done 
daring  tliv  year,  the  total  amount  of  appropriations,  $32,500  (from  1873 
to  1SS2)  hiiving  beeu  expended. 

(G)  Operations  contemplated. — It  is  proposed  to  complete  tbe  work  ac- 
conling  to  the  project  submitted  in  1882  and  described  above,  namely, 
to  widen  the  cut  to  200  feet  for  a  distance  of  5,700  feet  from  the  9-foot 
nirve  in  Nomini  Bay  to  Hickory  Point. 

No  work  can  be  done  during  tbe  year  ending  June  30,  1887,  because 
10  appropriation  bas  been  made  for  this  important  improvement  since 
1S82. 

(7)  Appropriations. — Thirty-two  thousand  five  hundred  dollars  have 
been  appropriated  and  expended  between  March  3,  1873,  and  Angust 
2, 1882. 

Tbe  work  is  in  tbe  collectiou  diatrict  of  TsppahftDDock,  wbicb  ix  the  nearest  |>art 
Money  statement. 

I  Amount  (i^Htiinsted)  KQuired  for  completioD  ufexistin);  project #311,000  00 

I  Amonnt  I  lint  cad  bepromabl^  eipendcd  in  fiscal  year  ending  Jnue 30, 1884    30, 000  00 
l8atiDiitteil  in  compliance  witb  requirements  of  secliiin  a  of  river  nnil 
I     barbor  acta  of  Vm  and  1867. 
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iJr.  C.W.Ridley,  maunder  of  the  Washington  Slt^amliont  Company,  says  th 
^andiu^s  ill  Moniiui  Creek  are  the  nioHt  important  made  by  the  Potomac  River  i 

He  Riven  the  total  trade  bv  ateainera  of  bia  company,  compitiid  front  actual  aoc 
valned  at  S:tn5.&ue. 

Mr.  A.  Needbam,  of  the  Potoiuac  Transportatioo  Liue,  niports  a  total  tonoa 
377  tone. 

Sir.  F,  E.  Tubman  rppotti  the  total  valne  of  the  trade  by  sail  vesaelit  oulyJSa 


Js- 


HISTORY  OP  OPBBATIOHS. 

(1)  Re/er&ice  to  reporU. — A  report  aod  estimate  will  be  foand  in 
Beport  of  the  Chief  of  EDgioeers  for  1881,  Part  I,  page  936.  The 
portH  froDi  1881  to  1886  give  the  work  done  since  that  date. 

(2)  Description  of  original  oondition. — Saint  Jerome's  Creek  lies  whi 
in  Sniiit  Marj's  County,  Maryland,  and  enters  ChesapeMke  Bay  6  m 
uorthof  Point  Lookoat  and  91  miles  south  of  Baltimore.  It  is  formed 
two  prongs  or  branches,  a  south  prong  and  a  north  prong.  The  lid 
has  a  dppth  varying  from  IS  feet  at  the  mouth  to  6  feet  1}  miles  Curs 
up.-  The  average  depth  in  the  small  channel,  which  connects  the  p<S 
used  by  the  Pish  Commission  fiJr  experiments  iu  hatching  oysters.  K 
before  Improvement,  aboat  halfa  foot  at  low  water.  A  bar  at  the  mod 
between  the  9-foot  curve  in  the  bay  and  Corsey's  Point,  had  a  lengtb 
:i,193teet,and  a  minimum  depth  of  2.8  feet  at  low  water.  Thebankal 
low,  the  land  level  und  sandy. 

(;j)  Piano/ improvement. — The  original  project  eoutemE)lated  dredgi 
a  contiiiuone  channel  through  the  bar  and  into  the  south  prong  as  I 
as  the  "  hatching  pond."  For  convenience  of  descriptian,  this  chant 
was  divided  into  an  ooter  and  an  inner  channel,  the  dividing  line  beil 
at  the  mouth  of  the  creek  at  Corsey's  Point. 

First.  The  outer  channel  when  completed  will  have  a  bottom  wid' 
of  HHI  feet,  with  a  depth  of  9  feet  at  low  water.  Its  length  will  be2,ll 
feet. 

Second.  Theinner  channel  when  completed  will  have  a  bottom  wldl 
of  40  feet,  with  a  depth  of  C  feet  at  low  water.  Its  length  from  Coraey 
Point  to  the  upper  wharf  of  the  Fish  Oommisi^ion,  near  the  office,  will  I 
3,742  feet. 

(4)  Amount  crpended  and  results  obtained. — The  cost  of  the  work  d 
to  Jane  30, 1885,  was  $20,289.37.  The  inner  channel  bad  a  depth  var] 
ing  from  3.3  to  5j  feet  between  Deep  Point  and  the  upper  wharf  of  th 
Fisb  Commission.     Its  width  was  about  30  feet. 

The  on  ter  channel  at  the  close  of  the  year  1884  had  a  minimum  deptl 
of  3.8  feet  atlow  water.  At  the  close  of  the  fiscal  year  ended  June  3fl 
1885,  it  had  a  minimum  depth  of  7.9  feet  at  low  water  (in  a  width  of  W 
feet)  between  the  9-foot  enrre  and  Corsey's  Point.  "With  careful  pilotag* 
8  feet  could  be  carried  into  the  mouth  of  the  creek.  Fi-om  Corsey'f 
I'oint  to  Deep  Point  ihe  depth  varied  from  6J  to  9  feet  at  low  water. 
The  work,  particularly  on  the  outer  bar,  has  always  been  regarded  as  ex- 


itizecy  Google 


,1,1.1,  Google 


,1,1.1,  Google 


itizecDyGOO^^^- 


:i>y  Google 


APPENDIX  J — REPORT  OF  MR.  8.  T.  ABERT.       905 

p^mental.    The  preservatioD  of  the  deptb  \a  dnnbtful,  for  reaaona  which 
ban  Ite**!!  stated  in  former  reports. 

(5)  Work  done  during  theji-icat  year  ending  June  30,  1S86. — Ail  work 
OD  this  creek  is  done  by  dredging  under  contract.  The  contract  en- 
tered into  on  D«ceinber  18,  1884,  with  Janes' Caler  &  Son,  of  Norfolk, 
Va.,  the  iowejit  bidder,  at  I'd  vents  per  cnbic  yard,  waa  continued  into 
the  present  fiscal  year. 

TluiDat«ria1  dredged  by  Caler  &  Son  iip  tn  Jiinu  30,  1646,  b  mo  noted  to 63,337 

Lm>  iltd actio DB  for  exri^w  over  depth  ajiecilied 377 

Km  MDonat  of  dredgiufc _ 63, 060 

AMUDt  dredicrd  to  June  30,  IBffi    61,  B&4 

AaosDl  dredged  to  Augimt  1'',  IHBd 11,106 

(S)  Future  operations. — The  onter  channel  baa  not  the  depth  required 
l^tbe  project,  bnt  if  it  is  fonud  tobeantBuientfor  thepnrpoBesof  navl- 
^00,  operationa  nnder  the  nest  appro  priatioir  may  be  limited  to  ae- 
eoring  in  the  inner  channel  the  depth  and  width  desired  by  the  Fish 
Goamlasion,  viz,  a  depth,  when  uompteted,  of  6  feet  at  low  water,  with 
a  vidth  of  40  feet  at  bottom.  To  oonthiae  the  excavation  to  these  di- 
■RwionB  will  require  an  appropriation  of  $26,000. 

The  nearest  harbors  of  refuge  are  the  Patnxent  Eiver,  aboat  16  miles 
to  the  north,  and  Saint  Mary's  Kiver,  in  the  Potomac,  about  30  miles 
distant.  From  its  eitnation  it  is  evident  that  Saint  Jerome's  wonid 
aflcrd  a  convenient  harbor  of  refuge,  particularly  for  small  aai4ing  ves- 
Kela  and  oyster-boata,  if  tiie  bar  at  the  mouth  woa  removed. 

The  following  appropriation  a  b^ve  been  made: 

lU«h3.  l,.-l <6,50O 

ianxt^,  l&s! 5,000 

My  a.  1*4 1.-.,  000 

T..t»l 86,500 

TV  work  in  in  the  collection  rtintrict  of  Aiinaiiolii-  Tlie  n^nrest  light-honHs  is 
PinnI  Lookoat,  6  miles  distkot. 


STATIHTICS   nV  TKAPK. 

NucomuiercUlBtatiHticii  woritrHCeiT«dfortlii«ptt.i(,ve»r.  Mr.G.  O.  Joynea fnniislied 
iMatemeot  of  rbti  trade  dartnj;  t be  year  1'^.  Hliowing  ii  tolftl  valne  uf  shipmenta 
wdirrvipts  of  $1^,800.  (Pur  iteiiisBM  Ru|>ort  for  l-<s;>,  piige  970.)  Tiiereia  itGxIiiDg 
■Wion  at  this  poinr.  , 

Aclurt  of  Saint  Jerunin'n  Creek,  HhoifiiiKVFork  diirliiK  the  year  and  the  biiildiugit 
*Bd  bitching  iiondii  of  the  UniMd  States  FishCnimniiwion,  iiccoinpanieitthisroi>ort. 

Money  statement. 

Jnlj  1.  l8dS.  amount  nvaitalile |6, 310  63 

Jnij  I.  18*.  amonTit  eipouded  during  liarnl  yHar,  Hxclii»iv«  of 

liabilihtMOutBlaixliug  July  I,  IfWO $3, 7:19  10 

Jnlfl.  1(^,  oil tHt audi ng  linbilitiife 40  00 

___      3,77!)  10 

J'Irl.  IrVG.  amonni  available 3,431  53 

'Aonnnt  («stituat«d)re<|nir«(]  for  vumpletion  of  existing  pn>|ect 36,000  00 

'  ioMUDt  that  can  li«pr<>iitiilil,vexpendediu  lineal  yearemTiu^.iuneilU.lHeiFt     18,000  00 
■  "obmjtteil  in  eomplianrf  with  requiremi-nts  of  iwc'tion  -i  of  river  and 
'     harbor  acta  of  18(i6  au<l  1'^>T. 
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J6. 

IMPROVEMKMT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 
HISTORY  OP  OPBEATION8. 

(1)  Refrrenee  to  reporU. —  A  siimiuary  of  oiieratiins  from  the  com- 
meiicemf  lit  of  the  work  to  the  close  of  the  fiscal  year  eoded  June  30, 
1882,  will  1)6  foaod  in  the  Report  of  the  Chief  of  EngfoeerB  for  that  year 
page  10' 7  ;  altw  in  the  Report  for  1883,  page  802.  The  repoit  of  the 
snrvey  of  Capt.  Joseph  F.  K.  Mansfield,  made  in  1852,  will  be  found  in  ' 
the  Reixii  t  of  the  Chief  of  EDgioeers  for  1874,  page  36.  In  the  same 
volume,  I'urt  II,  page  32,  will  be  found  the  report  of  the  survey  mttde 
in  1870. 

(2)  Dencription  of  original  condition. — The  Rappahannock  firom  Fred- 
erick»bur};,  the  head  uf  navigation,  to  the  Chesapeake  Bay  is  about 
106^  niileH  in  length,  measured  on  the  charts.  It  enters  Chesapeake 
Bay  110  miles  below  Baltimore.  Its  general  course  is  southeast.  Its 
width  At  Fredericksburg  is  about  300  feet,  audit  continues  narrow,  with 
two  esceptions,  namely,  at  Tobago  Bay  and  Green  Bay,  as  far  as  Occn- 
pacia  Creek,  66^  miles  below  Fredericksburg,  where  its  fluvial  charac- 
ter disappears.  At  this  point  its  width  is  about  half  a  mile.  Prom  this 
point  it  jjradually  widens  in  its  coarse  and  becomes,  at  its  month,  3^ 
miles  wide.  The  tides  range  from  2^  feet  at  the  month  to  about  4  feet 
al  Fredericksburg. 

FreHhets  are  of  short  duration,  rising  to  about  20  feet  at  Fredericks- 
burg, iind  are  but  slightly  felt  at  Port  Royal,  29^  miles  below.  {For 
table  showing  highest  water  at  Fredericksburg  tor  each  month  from 
1879  to  1885,  also  for  table  of  distances,  set;  Report  of  1885,  pages  971 
and  972.) 

(3)  Plax  of  improvement. — According  to  the  original  project,  the  pro- 
posed ciitK  were  to  have  a  navigable  depth  of  from  0  to  10  feet  at  low 
water  with  a  width  of  100  feet  at  bottom  through  all  the  bars. 

Training;- dikes  were  recommended  for  the  preservation  of  the  depth, 
but  the  mi-tbod  of  construction,  pobitiou  of  the  dike*,  and  estimate  of 
cost  vere  left  for  future  determination. 

In  1S70  A  geueral  estimate  was  submitted  which  included  these  omis- 
sions mid  also  the  cost  of  increasing  the  depth  and  width  of  the  chan- 
nel. It  w!is  not  practicable  to  fix  precisely  the  location  of  the  dikes  or 
the  dimeuHions  of  the  cuts,  aa  the  work  advanced  slowly,  and  changes 
niuKt  occur  belore  the  point  of  improvement  could  be  reached.  The  con- 
venience <if  a  general  estimate  is,  however,  obvious.  The  calculations 
were  based  on  a  channel  which  should  have  a  wi<)th  of  from  10U  to  150 
feet  and  .x  depth  of  10  leet  at  low  water  a.t  far  as  Port  Royal,  29^  miles 
below  Pivtlericksburg,  and  thence  to  the  mouth  the  channel  should  not 
be  less  tb;in  200  feet  in  width  with  a  depth  of  not  Ichs  than  15  feet  at 
low  water.  The  estimate  included  such  dikes  as,  at  the  time,  seemed 
necesstiry.  It  was  expressly  stated  that  before  beginning  the  improve- 
ment at  any  locality  a  careful  snrvey  and  final  plnu  should  be  pre- 
pared.   The  total  cost  of  the  work  was  estimated  to  be  4291,000. 

(4)  Amount  expeneled  and  results  obtained. — From  the  adoption  of 
the  pniject  in  1879  to  the  close  of  the  fiscal  year  ended  June  30,  1385, 
C65,445.31  were  expende<l  between  Fredericksburg  and  Farley  Vale 
bars  (a  distance  of  12.U  miles)  in  dredging  119,061.8  cubic  yards  of  sand 
and  silt  and  in  the  construction  and  repair  of  dikes. 
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The  resalts  of  this  expeoditiire  ap  to  Jaae  30,  18S5,  vrere  aa  follows : 
Between  Prederickaburg  and  Parley  Tale  the  ohannel  had  a  depth  of 

not  less  than  8.1  feet  at  low  water,  aad  a  width  of  about  100  feet  for 

U!l  miles,  the  distance  improved, 
nie  following  table  gives  the  results  of  the  improvement  at  each  of 

(he  barStSbowing  the  depth  before  improvement,  and  the  least  depth  in 

iTidth  of  lOOfeet  at  the  close  of  the  fiscal  year  ended  Jane  30, 1885: 


LocJitj. 

Le«M 

dnptlist 

RdDurki. 

SSSS"..-:;:: 

AM. 

lOfeetDonUbeWiTlsd. 

Bnud'i  Bit 

PMiBHchBH 

ti 

a.* 

B.1 

SfMtonildlKaarrtod. 

!s::air,ws;.' 

it 

&3 

81  Awe  00014  be  outM,. 

SSVK.?-:::; 

i.0 

lit! 

lOtMtotmUbeouTM. 

The  navigable  depth  a^  high  wat«r  varied  from  13  to  15  feet  foradis- 
tuoe  of  12.6  miles  as  far  as  the  improvement  had  advanced. 

WORK   DTJBING  THE  FKCAL  TEAR  ENDING  JUNE  30,  1836. 

(3)  Dredging. — ^The  contract  for  dredging  under  the  appropriation  ot 
Jaly  5,  l^'^^l,  assigned  to  Daniel  Constantine,  the  lowest  bidder,  at  19 
centR  per  cable  yard,  approved  Hay  5,  1885,  was  coutinaed  into  the 
present  fiscal  year.  Work  wax  begun  June  11, 1885,  and  the  contract 
"an  completed  on  November  30, 1885. 

IV  total  »«!  eicuTatioQ  noder  this  cODtrsct  was 36,243.6 

Amount  exL-uvati'd  to  Jane  30,  18K 3,807.9 

Tulul  net  ezcKvatioii  during  Awal  year  enilInK  Jnne  30,  18*^ 34,375,  8 

Fredericksburg  Bar. — The  deposits  in  tbe  turning-basin  at  the  steam- 
bMl.wharl'  were  removed  to  a  depth  which  at  the  close  of  the  work  was 
aboQt  lU^  feet  at  tow  water,  and  the  extreme  width  240  feet.  Prom  the 
ba^in  a  cbanuel  was  dredged  for  a  diHtance  uf  3,920  feet,  with  a  width  of 
%  I'eot  and  a  depth  at  low  water  of  lOj  feet.  From  this  {loint  (765  feet 
below  blaz«l  Bun)  a  channel  of  the  same  depth  and  40  feet  wide  was 
wniinncd  tOr  a  distance  of  920  feet,  and  stopped  at  tbe  month  of  Deep 
Ban. 

The  totiil  amount  removed  from  this  bar  during  the  year  was  19,016 
ealiic  yanls. 

8poit8irood  Bar  (tipper  end). — Tbe  cut  began  in  the  channel  about  400 
fwt  attoVH  Dike  No.  4,  and  was  continued  to  a  point  450  feet  below 
Dike  Ko.  18,  a  distance  of  2,965  feet.  For  600  feet  tbe  channel  was 
niwie  80  feet  wide,  and  for  2,365  feet  it  was  made  60  feet  wide. 

The  df  ptb  at  low  water  wus  lOA  feet. 

Tlie  amount  of  dredging  on  the  bar  was  15,359  cubic  yards.  The  total 
femoveil  from  both  bars  during  the  year  was  34,375  cubic  yards.  All 
'be  material  removed  was  deposited  behind  the  dikes. 
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Moneg  statement. 

Jiljl.  I885,»moniitaT«n»ble Jll,554  69 

Jilj  1, 1^  aiaoDOt  expeurtcil  dnriog  fiacal  year,  exclusive  of 

liabilirifaaDlaiatidint;  Jul;  1,  16B& $10,154  83 

JiJy  I,  I'^.riatatancliDg  liabilities 298  56 

10,453  39 

JnljF.l-«*!.i,mo(mt  available 1,101  30 

Aiuoaoia(>|>i.<priatod  bj  act  apiiroved  August  5, 1B66 20,000  00 

AnwDDtavailablefoTfiaoaljeareniliDg  JnoeSO,  leST '.21,101  30  ' 

fAlIlOIln^(e^rimatod)^eqQi^wl  for  completion  of  existiDgproJeet 194,000  OO 

lAiiMiint1liiir.canbeprofitablreipeDilediafiicalyearendingjQiie30,l8afl    90,000  00 
jSabniiiied  in  compliance  with  reqnireineuta  of  aeclion  a  of  river  aud 

I    biTlHiramof ltie6aDdl»67. 


UwiTED  States  En(jt»beb  Offiob, 

Washington,  D.  C,  July  23,  1886. 

GsRKRAL:  I  bare  the  hoDor  to  aabmit  the  following  report  of  the 
oney  of  ibe  bar  at  Kanzatieo  Reach  and  Toba^  Bay,  in  the  Kappahan- 
4cb  Rirer,  Yirgiaia,  made  between  the  4th  and  the  23d  of  May,  1885 : 

Tobagn  Bay  is  34  miles  below  Frederick  sbnrg. 

The  ohji^t  of  the  survey  was  to  asoertain  the  natare  of  the  obstruc- 
in  to  narigatiOD,  and  to  obtain  the  data  necessary  for  the  determiuatioD 
■ftbe  plan  of  i  m  prove  men  t,  and  also  for  estimatiug  the  quantity  of 
■ttteriul  to  be  rernored  and  the  cost  of  the  work  required. 

iVojetf. — The  original  project  for  improvement  at  this  point  conteoi- 
'litea  sH!Qring  a  channel  which  shall,  when  completed,  be  200  feet  wide 
I  bottoH)  and  15  feet  deep  at  low  water. 

IkKription  of  the  bar. — The  total  length  of  the  bar,  from  a  point  in 
kl3-footcar^'e  below  Nanzatioo  to  the  15-foot  curve  below  Long  Point, 
>5,540  feeL  A  narrow  channel,  not  leas  than  10  feet  in  depth  at  low 
nter,  can  be  carried  over  the  bar.  In  the  course  which  can  be  conve- 
liotly  followed  by  steamers  the  depth  is  8.3  feet  at  low  water,  whicb 
sooth  Ifsa  daring  the  prevalence  of  unfavorable  winds  and  tides. 
Jtlow  Long  Point  the  channel  is  narrow — 100  feet  in  width  for  distances 
(Uch  are  together  equal  to  2,080  feet  in  length,  and  has  the  required 
ffptb  of  15  feet  at  iow  water. 

Two  bays  give  an  anusual  width  to  the  river  at  this  locality. 

^'anzaticft  Bay  has  a  chord  of  5,630  feet  and  is  about  the  length  of  the 
'*'■  Its  versed-sine  is  2,815  feet  or  half  its  chord.  Tobago  Bay  has  a 
Ixx^  of  6,100  feet  and  a  versed-sine  about  equal  to  the  length  of  its 
hotA. 

Tbcae  bays  are  undoubtedly  a  remnant  of  the  prehistoric  coudition 
f  tbriiver,  and  to  them  the  barowea  its  existence.  The  least  depth  is 
*iui4  in  the  cbanoel  of  Nanzatico  Bay. 

TrHnyulatioiu. — A  broken  base  line,  4,106.5  feet  in  length,  was  care- 
i"y  seaKiired  along  the  tihore  above  Long  Point, 
^e  urea  covered  by  the  triangles  is  l^by  2^  miles,  or  3}  square  miles. 
rbegta;ii)iis  were  marked  and  wituessedao  that  they  could  beidenti  tied. 
Current  obaervationg. — These  observations  were  confined  mainly  to  the 
aoMl,  and  were  made  with  the  object  of  determining  the  direction 
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aud  raaxitDUiii  velocity  of  ttit;  tidea.    The  distance  traversed  by  eaoh 
float  is  shown  upon  the  chart  for  every  live  uiitiutes. 
The  maximum  velocities  observed  are  as  follows: 

Hlln  perkHr. 

Flood  tide,  1.5  feet  per  secouil LOS 

Ebb  tide,  1.4I>  fwst  iHtr  seoonil —    0,99 

The  velocities  observed  were  the  mean  of  each  vertical  sectiou,  aod 
are  recorded  on  the  chart. 

Croaa-aectiona  and  areas. — Souudings  at  distances  of  10  feet  alotig line 
C-I,  and  the  areas  calculated  for  mean,  mid,  aud  high  tide  are  as  fol- 
lows: 

singe  of  tide.  I  ■*£SS' '   ^^*^-         -^"^ 

'.     Fttt.     [SqumnJ*^- 

Keen  low  Ude S.B  I       a,ttO  a,M 

Hld-Ude 1-6         S.MO  JS,fl 

Hightide B.S  I     a.*¥t  I        a.m 


The  tines  of  mid -area  and  inid-volume  have  been  drawn  through  points 
which  have  been  determined  aa  accurately  as  the  number  of  observa- 
tioDS  would  permit,  and  the  lines  of  the  maximum  current  of  ebb  and 
flood  have  been  plotted  on  the  chart,  which  is  drawn  to  a  scale  of  j^- 

Sectional  areas. — The  sectional  areas  of  the  river,  at  right  augles  to 
the  current,  have  been  calculated  from  soundings  taken  on  four  liaes. 
These  lines  were  divided  into  seutions  corresponding  to  the  different 
velocities  observed,  aud  the  volumes  passing  each  section  at  ebb  and 
flood  were  carefully  calculated.  The  aggregate  of  the  voliiraes  of  each 
section  gives  the  volume  for  the  eutire  area  upon  each'  line. 

All  velocities  were  obtained  at  the  time  of  maximum. 

The  point  of  tuid-volume  for  eaeh  tide  was  calculated  upou  the  same 
lines. 

The  lines  of  mid-volume  aud  mid-areaobtalnedlnthie  way  are  believe«l 
to  be  sufficiently  correct  to  determine  the  course  of  the  proposed  dikes. 

The  calculated  cross-sections  upon  four  lines  are  as  follows : 


A-A.'..  TldalcamatpfebbODdflDodBboTett 
B-B'..J  Tidiil  ourranK  MroM  the  bar  Id  differe 
CJy...'  TldalcurrenUjuUbelowlbebarinilll 
D-S'...'  Below  lbs  bar  Bad  oppoBlU  Long  Poll 


■tmld-iide.UCDiid-tid' 

'       Fetl.      -Sinuin/eei- 

..1  <,»M  »98> 


I 


Tidea. — The  tides  were  observed  at  Greenlaw's  Wharf,  2  miles  be- 
low the  bar,  for  three  mouths,  between  December,  1884,  and  March, 
1885.  The  mean  low  water  during  the  period  of  observation  was  found 
to  be  two-tenths  (0.3)  lower  than  the  low  water  of  the  more  regular 
summer  tides. 

A  tide-gaage  set  at  Long  Point,  whose  zero  was  the  mean  of  low 
water  of  sammer  and  winter,  was  used  as  the  reference  for  all  sound- 
ings. 
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The  zero  of  tliin  gauge  was  referred  to  a  mark  on  Long  Point,  formed 
by  a  nail  driven  iuto  a  bench  cut  upon  an  elm  tree,  which  Rtands  at 
high^water  mark,  alwut  350  feet  above  the  Point.  It  is  3.44  fuet  above 
low  water. 

Another  t>cncli  was  established  at  Oreenlaw'a  Wharf,  14  feet  above 
tbe  same  plaae  of  mean  low  water. 

The  range  of  tide  deduced  from  90  observatious  made  between  De- 
eember,  1884,  and  Mnrch,  1885,18  19feet.  Ther^iigeduriugtbeBarvey 
dednced  from  20  obRervatiuns  is  2  feet.  The  highest  tide  otwcrved  was 
2.7  feet ;  the  lowest  was  zero. 

All  soundings  were  reducetl  to  mean  low  water. 

These  Buondiiigs  are  1  foot  greater  than  those  shown  on  the  Coast 
Survey  chart.  This  diH'erence  is  probably  due  to  the  fact  that  the  sound- 
ings npon  the  chart  of  the  Coast  Snrvey  were  referred  to  the  zero  at 
Fredericksburg.  Thin  conclusion  is  drawn  from  chart  No.  n'23,  dated 
December  29,  ItibS,  wlilJ;h  represents  this  part  of  the  river  from  Tappa- 
bumock  to  Accaceek  Point. 

SimttltaTteoua  tide  observations. — The  height  of  the*  water  surface  was 
«bserved  at  three  stations  at  the  same  instant,  viz: 

Station  No.  1,  at  the  head  of  Nanzatico  Beach. 

Station  No.  2,  just  above  Long  Point,  1  mile  below. 
,     Station  No.  3,  150  feet  below  Long  Point. 
I     Station  No.  2  was  taken  as  tbe  datum. 

The  levels  taken  nt  high  water  at  the  same  instant  were  as  follows : 

FMt. 

BtotioiiNii.  I o.o:t7 

St«ionNo.2 0.000 

BUtionNo.  3 —0.066 

So  observations  were  taken  on  the  south  side  of  the  river. 

SowndinffS. — Ali  soundings  were  reduced  to  the  low  water  of  tbe  gauge 
(So.  2)  just  above  Long  Point,  and  the  suiiiidiugs  upon  the  lines  of  cross- 
»«;tion  were  taken  every  10  feet  along  a  chord. 

The  bottom  waa  found  to  be  for  tbe  most  part  of  soft  mud,  offeriug  no 
nbsbwle  to  dredging  or  pile-driving.  At  a  point  near  Raccoon  Island 
tiard  sand  is  found  at  a  depth  of  21  feet  lielow  low  water,  and  at  the  bar 
opposite  and  below  Long  Point  the  substratum  is  composed  of  sand  and 
gravel,  which  constitutes  the  surface. 

Borings, — Seventeen  borings  were  taken  in  the  channel  and  alougthe 
probable  sites  of  the  dikes.  The  material  composing  the  bar  is  soft  mud, 
POBsessiug  greater  consistence  at  the  surface.  It  is  penetrated  without 
■Acuity  to  16  feet  below  low  water.  Opposite  Long  Point,  a  stratum  of 
coante  gravel  and  hard  sand  makes  penetration  more  difficult.  Borings 
along  the  lines  C-K  and  D-F,  taken  with  a  view  to  determine  theproba- 
'>le  peuetration  of  piles  passed  through  very  soft  mud,  and  i)euetruted 
with  ease  to  depths  varying  from  18  to  23  feet,  or  from  20  to  30  feet  be- 
low low  water. 

Below  Raccoon  Island  the  boring-rod  penetrated  sand  which  is  much 
ti^er  than  that^liove  the  island.  These  boriugs,  indicated  upon  the 
chart  bv  circlets  and  Roman  numerals,  are  giveu  in  a  tabulated  form 
below. 
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TabU  of  borittga  lak«H  al  .Yaiunlioo  Headi,  RappahanHock  Itintr,  I'irginia,  Mag,  IStiTi 


PMllion  of  boTlnit. 


■BDrl,  upper  end  of  bu.. 

■diikI,  irlddlaofbH 

■nnol,  lower  end  of  t«r... 

10  C- E.  MM  feet  from  C. 
iaC-K,),000  feet  from  C 
ie  C-E,  LEM  ttat  from  C 
le  r-K.  l.MO  IMt  ftOB  C 
K  C-K.  1.900  feet  fnm  C 
ie  C-K.  3.IXW  feet  fnm  C 
le  I'-K.  l.OM  teat  l^oin  E 
IB  C-K.  Wu  feci  fron  K . . 

jeD-B,ataUtloiiD 

ie  D-B,  MO  ftot  fnnn  D 
leD-B.  1.000  fMt  IVoai  D. 


VX  I  LlDeD-E.l.SOOhotrroi 


Freshets. — The  fresbets  which  reach  an  bleratioii  of  from  21  to  23  feet 
at  Frederickaburg  are  rednced  to  one-third  this  height  when  tbey  reach 
Naiizatico.  The  greatest  elevation,  according  to  Mr.  Peyton  Parker, 
which  hatt  been  observed  at  Greenlaw's  Wharf,  36^  miles  below  Fred- 
ericksbui'g,  vas  7.3  feet  above  zero,  or  about  6  teet' above  ordinary  high 
water. 

Dumping  ground. — There  seems  to  be  no  convenient  water  space  which 
can  be  used  by  deep-drangbt  dumping  scows,  aud  the  number  of  fish- 
ing stations  on  the  shore  of  Tobago  Bay  will  make  the  selection  of 
dumping  ground  for  shallow  dunipf  rs  a  mutter  of  some  difficulty.  Side 
dumjicrs,  drawing  5J  feet  water  when  loaded,  may  be  employed  in  the 
lower  pan  of  the  bay  at  extreme  high  water,  but  the  extent  of  grooud 
which  can  he  occupied  is  small.  The  dredged  material  may  be  judi- 
ciously used  in  building  a  low-water  dike  paraltel  with  the  channel  and 
about  1,0(H)  feet  (or  less)  distant  from  it,  and  can  be  deposited  between 
the  6th  and  8th  foot-curves.  It  may  be  necewsary  to  protect  this  dike 
from  erosion  by  means  of  mattresses  or  t^heet  piles.  Dumping  cannot 
be  permitted  in  the  awash  channel  below  Long  Point,  unless  the  sub- 
current  if  insufficient  to  remove  the  material. 

Result*  of  the  survey. — The  object  of  the  work  sb  far  accomplished 
has  been  to  obtain,  with  as  tittle  cost  as  possible,  a  knowledge  of  the 
nature  of  the  obstruction  and  sufficient  data  for  a  general  estimate  of 
the  cost  of  an  improvement  necessary  to  give  a  chriunel  with  a  width, 
when  completed,  of  200  feet  at  bottom  aud  a  depth  not  less  than  15 
feet  at  low  water. 

Cannes  irktch  have  concurred  informing  the  bar. — The  bar  is  the  efl'ect 
of  several  causes,  the  chief  of  which  is  the  sudden  expansion  of  the 
river  upon  the  left  in  Nanzatico  Bay  and  upon  therightin  Tobago  Bay, 
which  expansions  occur  at  a  point  where  tlie  river  has  lost  much  of  its 
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flnvial  character  at  ordinary  stages.  To  this  primary  cause  are  dae  the 
several  co-operant  effects,  which  m»y  be  named  in  the  following  order: 

{1)  The  ebb  and  flood  tides  following  the  treod  of  the  baya  Sow  on 
different  paths  aad  with  different  velocities,  the  ebb  tide  taking  the 
Nanzatico  side,  and  the  flood  tide  taking  the  Tobago  side  of  the  chaDoeL 

(2)  At  the  tuiTi  of  the  tide  aud  in  the  vicinity  of  the  bar,  the  ebb 
onrrent  continues  to  mn  down  on  the  north  side  of  the  channel  for  at 
least  one  hour  after  the  flood  tide  begins  to  run  up  on  the  south  side  of 
the  channel.     Between  these  two  currents  slackwater  intervenes. 

3.  The  upward  current  contiuues  for  two  Lours  in  the  channel  after 
high  water  is  indicated  upon  the  gauge  (N'o.  2)  at  Long  Point ;  and 
the  ebb  current  continues  in  the  channel  after  the  period  of  low  water 
and  during  the  rising  of  the  water  at  the  same  gauge. 

(4)  The  flood  tide  lasts  3^  hours ;  the  ebb  tide  lasts  6J  hours. 

(5)  ^he  maximum  velocity  of  the  ebb  is  .99  miles  per  hour;  the  mas- 
imam  velocity  of  flood  is  1.02  miles  per  hour. 

The  flood  has  the  greatest  velocity;  the  ebb  has  the  longest  endurance. 
These  forces  are  modified  by  the  winds. 

(6)  The  highest  freshet  observed  at  Ij  miles  below  Tobago  was  5  feet 
shove  ordinary  high  water. 

ESTIMATE. 

The  channel  to  b«  dredged  is  about  6,000  feet  in  length,  200  feet  wide, 
ftod  IS  feet  deep  at  low  water. 

The  amount  of  dredgiDg  will  be  300,000  oabio  yards ;  dike  od  tbe  oorth  aide  of  tbo 
channel  for  4,000  linear  feet;  dike  on  the  south  aide  of  tb«  ohannel  for  2,600  Uoear 
feet.     Total  length  of  dikes,  6,600  linear  feet. 

The  dikes  should  reach  to  half-tide.  That  on  the  north  aide  should 
be  first  constructed.  The  dike  on  tbe  soath  side  can  be  completed  as 
far  as  observation  proves  it  to  be  necessary,  for  the  preservation  Of  the 
depth.  The  space  behind  the  dikes  will  afford  a  suitable  area  for  dump- 
ing the  material  dredged  from  the  channel. 

It  is  probable, that  the  improvement  will  cost  33  per  cent,  more  than 
the  estimate  submitted  in  1879,  on  account  of  the  reduction  of  the  time 
of  labor  to  eight  hours  per  day  instead  of  twelve  hours,  as  was  then 
tiie  rule. 

The  sarvey  was  skillfully  conducted  by  Mr.  L.  K.  Grabiil,  assistant 
engineer,  whose  map  is  herewith  submitted. 

Very  respectfully,  your  obedient  servant, 

8.  T.  Abeet, 
United  States  Agent. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineerty  U.  S.  A. 


J  7- 
IMPROVEMENT  Of  T0TU8KY  KIVER,  VIRGINIA. 
BISTORT  OP  OPERATIONS. 

(1)  Beferenee  to  reports. — A  report  of  a  survey,  made  March  3, 187S, 
«iU  be  found  in  the  lieport  of  the  Chief  of  Engineers  for  18S1,  Fart  I, 
page  961. 

(2)  Description  of  original  condifton.— The  Totusky  is  an  af&aent  of  the 
^pahannock,  into  which  it  empties  35  miles  above  its  mouth.    It  ia 
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Daviftable  foi  5  miles-to  a  point  wbere  it  i9  crossed  by  the  coanty  bridge, 
A  bar  off  the  moath,  over  which  4^  feet  eaa  be  carried  at  low  water, 
ftQd  a  bar  in  the  creek,  over  which  2^  feet  caa  beoarried,  were  the  prin- 
cipal obstractioQs  to  navigatiou.     The  raage  of  tide  ia  1^  feet. 

(3)  Plan  of  improoement.—'Phs  project  of  improvement  ooaaiated  in 
bnilding  a  dike  2,400  feet  long  at  Booker's  Bar,  in  the  creek,  and  in  ex- 
cavating a  channel  parallel  with  it,  having  a  width  of  60  feet  and  a 
depth  of  8  feet  at  low  water.  JTo  work  waa  pro[>o8ed  opon  the  bar  off 
the  mouth, 

(4)  Amount  expendedand  results  obtained. Siae  thousandflvehnndred 
and  ninety-nine  dollata  and  eighteen  cents  have  been  expended  in  con< 
stmcting  a  dike  2,117  feet  in  length.  The  depth  on  Booker's  Bar  has 
increased  half  a  foot  from  the  ett'ect  of  the  cnrrent,  but  it  will  be  neces- 
sary to  dredge  the  channel  as  proposed  in  order  to  obtain  the  required 
depth  at  once.  If  Congress  is  disposed  to  complete  the  improvement, 
I  would  recommend  the  appropriation  of  (12,000. 

The  following  appropriations  have  been  made : 

JoneU,  1880 #2,500 

MftFoha,  1881 21500 

A,«gH8t2, 1883 ;...-    6,000 

Total :.-..    10,000 

The  work  in  in  tbo  coUectioa  district  of  ToppahoDaook.  which  U  the  neanat  port  of 
«ntiT.    The  Deaieot  light-hoiue  is  Bowler's  Rook,  ia  the  flflh  lL);bt-haiiBe  district. 


STATISTICS   OF   TRASB. 

No  response  was  received  to  the  reqnests  sent  out  for  a  statement  of  commercial 
Btatiatica.  The  total  value  of  abipmeDtaand  receipts  for  the  year  1884,' fumish(<d  by 
Mc.  James  F.  Garland,  and  printed  in  the  Report  for  1885,  page  ?77,  was  $63,200. 

Money  statement. 

July  1, 1885,  amount  available $400  83 

July  1,  1886,  amount  available 400  tjS 


Amount  (estimated)  reaaired  for  completion  of  existing  project 13.000  00 

Auountthat  can  be  prohtablysEpeuded  in  fiscal  yearau<TinKJiine30, 1888  12,000  OO 

Submitted  in  compliance  witli  requirements  of  section  2  of  river  and  . 
harbor  acta  of  1S06  and  1867. 


J   8. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 

HISTORY  OP  OPERATIONS. 

(1)  Reference  to  reports, — A  history  of  operations  to  Jone  30,  1882, 
will  be  found  in  the  Ueport  of  the  Chief  of  Engineers  for  1882,  Part  I, 
page  1029. 

(2)  Description  of  original  condition. — This  creek  is  a  tidal  tributary 
of  the  Bappahanuock,  and  for  vessels  procei^ding  up-stream  is  the  only 
harbor  of  refuge  on  the  right  or  south  bank  of  the  river  for  a  distauce 
of  60  miles. 
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The  obstractioDB  consisted  in  a  bar  off  the  mouth,  over  which  only 
6  feet  could  be  carried  at  low  water,  and  a  bar  which  coutracted  the 
channel  in  the  harbor. 

(3)  Flan  of  improv9mmt.~-Jt  waa  proposed  to  make  a  cut  through 
the  bar  at  the  nioath,  with  a  width  of  160  feet  and  a  depth  of  10  feet. 
This  plan  was  extended  in  1883  (se^  Be|K)rt  of  1884)  to  inclade  the  re-. 

,  nioval  of  the  bar  in  the  harbor.    The  sand-aplt  at  the  mouth  was  re-en- 
forced against  the  tides  by  a  wattled  dike. 

(4)  Results  (Stained  and  money  expended. — Since  the  first  appropria- 
Uoii,  March  3, 1879,  $15,600  have  been  expended.  Wjth  this  sum  68,729 
enbic  yards  of  material  have  been  removed,  at  rates  varying  from  15  to 
3D  cents  per  yard. 

At  the  close  of  the  work  the  chanuel  at  the  mouth  waa  120  feet  wide 
ind  10  feet  deep,  and  the  channel  in  the  harbor  had  a  width  of  from  80 
to  100  feet,  and  a  depth  of  about  10  feet. 

(5)  Operations  contemplated. — With  t6,000,  which  will  complete  the 
estimate,  the  channel  at  the  month  can  be  completed  to  a  width  of  150 
feet,  and  the  width  of  the  harbor  can  be  extended  to  400  feet. 

The  following  appropriations  have  been  made : 

lUrehS,  1679 15,000 

Jnae  14,1860 2,600 

IUkIiS,  1881 4,000 

ing.  2,  18S2 4,000 

Total 15,500 

Drbaoa  is  a  part  of  entry  in  tha  oollection  dlatriotof  TappahaoDook,  and  is  a  tand- 
i*g  of  tbe  BappahaDDOctc  Biver  boats  of  the  Weems  Line. 

Money  statement. 

Jnly  1,  1885,  amonnt  available $68  69 

Jnl;  1,  1886,  amount  expeodiadilariQ);  fiscal  j«ar,' exolusive  of  Habllicies 
oatstaading  JdIj  1,  1«85 40  00 

Intjl,  1886,  amonnt  available : 38  59 

I  Amount  (estiDsted)  required  for  oodipletion  of  existinie  project  ■-.... .-      6,000  00 
AmouDtthat;oanbeproflt>tblyezpen(ledinQsoalvearenmngJune^O,18e-)      6,000  00 
Submitted  in  oompliance  with  roquirements  of  section  2  of  river  and 
bsrbor  acM  of  1866  and  1867. 


J9- 

IMPKOVEMENT  OP  MATTAPONI  RIVER,  VIRGINU. 

HI8T0BY  OF  OPBBATION8.. 

(1)  Reference  to  reports. — A  report  and  estimate  were  submitted  May 
2, 1875.  A  full  description  of  the  part  of  the  river  which  requires  im- 
provement, aboat  36  miles  in  length,  and  an  account  of  the  obstructions 
to  Davigatiou  will  be  found  in  the  Report  of  the  Chief  of  F 
1880,  Part  I,  page  770. 
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(2)  Description  of  original  condition. — The  Mattaponi  Biver  rises 
near  Bowliag  Green,  Ya.,  flows  southeast,  and  empties  into  York  Birer 
at  West  Poiut,  Ya.  It  is  navigable  for  56  miles,  atid  can  be  made  navi- 
gable for  barges  for  25  miles  above  A.vlett's,  the  head  of  navigation. 
Frotp  Murdy'e  Bridge  fo  Aylett's  snags  obstructed  the  channel.  From 
Aylett's  to  the  head  of  Line  Tree  Bar,  a  distance  of  about  ]  2^  miles,  th« 
depth  on  the  bar  varies  from  2^  to  3^  feet  at  low  water.  From  the  head  , 
of  Line  Tree  Bar  to  the  mouth  the  least  depth  is  6  feet  at  low  water. 
The  wrecks  and  snags  between  Aylett's  and  Latan^'s  have  not  been  re- 
moved.   The  tide  fs  from  3  to  3^  feet  above  low  water. 

(3)  Plan  of  improvement. — It  was  proposed  to  remove  the  snags  and 
wrecks  and  ta  dredge  a  channel  from  the  head  of  navigation  to  Line 
Tree  Bar,  which  should  have  a  bottom  width  of  40  feet  and  a  depth  of 
5^  feet  at  low  water.  To  preserve  the  depth  in  the  channel  it  will  be 
necessary  to  construct  dikes. 

{i)  Amended  project. — Are-ezaminatiouofBobiuson  and  Latan^'s  bars 
was  made  in  1884.  The  amendments,  which  were  not  included  in  the 
first  estimate,  consist  in  the  recommendation  of  a  dike  at  each  bar,  to 
give  permanency  to  the  proposed  channel. 

The  cost  of  improTiDg  RobiusoD'e  Bar  woa  eetimated  at |20,990 

Thecost  of  improving  Lataod'aBar  was  estimated  at 11,550 

(33,540 

Add  15  percent,  for  eontiugencies 4,8H1 

Total '..     3?,421 

Or  in  roDod  numbersfor  tbe  tnobara 38,000 

Balaoce  due  on  original  estimate 25,800 

Total 63,800 

Deduct  appropriation  of  August  5, 1B86 , 5,000 

Amoant  dneou  estimates S8,tj00 

From  Latan4's  Bar  to  the  mouth  of  the  rivw  the  depth  is  not  less 
than  6J  feet  at  low  water.  The  channel  is,  therefore,  sufBcient  for  Uie 
present  needs  of  navigation. 

(5)  Future  operatiom The  appropriation  of  $2,500  made  July  5, 1884, 

was  too  small  for  economical  work  and  was  held  until  further  appro- 
priation shonld  be  made.  The  following  appropriations  have  been  made : 

JnneH,  1880    f8,500 

March3, 18BI 3.300 

July  5,  1084 2,600 

Total 9,300 

Tbe  work  is  in  the  collection  district  of  Bichmood,  the  neanst  port  of  entiy.  The 
nearest  light  bonse  ia  Bell  Rock. 

Money  eta^ment. 

Jnly  1,  1886,  amonnt  »T«il»ble $2,376  20 

July  1,  1886,  atnonnt  expended  daring  flscsl  year,  exolasive  of  liabiUties 
outstanding  July  1,  ife 174  00 

Jnly  1,  1886,  amonnt  available 2,103  80 

Amoant  appropriated  by  act  approved  Angnst  5, 1686 5,000  00 

Amonnt  avaUable  for  fiscal  year  ending  June  30, 18S7 7,103  30 

iAmoant  (estimated)  reqalred  for  completioo  of  existing  project 58,800  00 
Amount  that  can  be  profitably  expended  in  fieoalyeareadiogJnneaO,  1888    58,800  00 
Submitted  in  compliance  with  requlrementa  »f  aeoUoa  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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8TATIBTICB  tW   TIUDB. 

No  stalemeut  Tor  1885  has  beeu  received. 

Total  T&lae  of  the  oatural  prodaola  for  1884  1419,700 

Tot»l  v»lue  of  the  manafectures  for  1884 831.000 

Total 650,700 

The  total  amoant  of  bnsiDBM  Id  miUtt,  factories,  Slo.,  for  1884,  itm  338, 000,  Then 
ware  543  veMela  engaged  in  trade,  with  a  t«lal  tonuafie  of  105,884  tone.  (For  detail* 
ieeBeportofl88&.) 


IMPROVEMENT  OF  PAMUNET  KIVEB,  VIRGINIA. 
HIBTOBT  OF  OFEBATION8. 

(1)  Beferenoe  to  reports. — A  report  of  a  personal  exatQinatlon  of  30 
miles  of  this  river,  with  an  estimate  for  removing  the  obstructioDB  to 
navif^tion,  was  snbinitted  May  21,  1875,  and  will  be  fonad  in  the  Be- 
port  of  the  Chief  of  Bngiaeers  for  1880,  page  773.  A  history  of  oper»> 
tions  until  the  close  of  the  fiscal  year  ended  Jane  30, 1882,  will  be  found 

.  to  the  Beport  of  the  Chief  of  Engineers  for  that  year.    So  work  has 
been  done  since  that  date. 

(2)  Description  of  original  oondifum.— Pamnnky  Biver  rises  in  Osage 
Ooanty,  flows  sontheast,  and  empties  into  the  estnary  of  York  Biver  at 
Wast  Point,  Va.  Its  length  from  Hanovertown,  the  head  of  navigation, 
to  the  month  is  about  80  miles. 

Between  Hanovertown  and  New  Castle  Ferry,  a  distance  of  9  miles, 
the  least  depth  on  the  three  bars,  varies  ftom  lA  to  2 J  feet  at  low  water. 

This  part  of  the  river  can  be  made  navigable  for  lighters  or  light- 
drangbt  steamers. 

Between  Kew  Castle  Ferry  and  Piping  Tree,  a  distance  of  aboat  19 
miles,  two  bars  only  require  improvement  at  the  present  time.  The  first 
of  these  is  called  Skidmore  Bar,  and  is  13  miles  below  Hanovertown, 
Hie  least  depth  is  5.8  feet  at  low  water,  and  in  a  narrow  channel.  The 
second  is  Vi%  miles  below  Hanovertown,  and  is  called  Fox's  Bar  or 
Spring  Bar.    The  least  depth  at  low  mater  is  5  feet. 

(3)  Plan  of  improvement. — The  plan  of  improvement  consisted  in  re- 
Boving  the  logs,  trees,  snaga,  and  wrecks  which  obstracted  navigation 
between  Hanovertown  and  Garlic's  Mill,  which  is  below  Piping  Tree, 
and  in  dredging  tbrongh  the  bars  from  Hanovertown  to  PipingTree. 

From  Hanovertown  to  Wormley's  Landing  the  cat  will  be  3  feet  deep ; 
from  Wormley's  Landing  to  New  Castle  Ferry  it  will  be  6  feet  deepj 
below  the  Ferry  the  cats  wilt  be  from  6  to  7  feet  deep  at  low  water. 

(4)  Amenied  project. — A  sorvey  was  made  of  Skidmore  and  Fox's  bars 
in  1884.     (See  Beport  for  1886,  pages  982  and  983.} 

The  ooat  of  Improving  Skidmore  Bar  was  estimated  at $3,846 

The  coat  of  improving  Fox'a  Bar  was  estimated  at 4,396 

Total  for  the  two  ban 8.244 

Balance  dne  on  OTigioal  estimate 12,600 

Total 20,744 

Dcdaot  appropriation  of  A,ugtut  a,  1886 6,000 

Amoaat  dae  OD  eetimaie '. ..  ..' 15,744 
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(6)  Future  operatioiu. — Tbe  apptopriation  of  Angust  2,  1S83,  was  too 
email  for  ecouomieal  work,  and  wasretaiued  outil  furttior  appropriatJoa 
shonld  be  made. 

Tbe  following  appropriations  have  been  made: 

June  14, 1880 (2,500 

M»roh3,1881 3.600 

AogQBta,  1882 2.600 

Total 7.600 

The  work  ia  in  the  oolleotioD  dUtriot  of  Bichmond,  which  U  the  oeareat  port  of  en- 
tiT.     Tbe  nearest  light-hoDse  ia  Bell  Bock. 

STATISTICS  OP  TBABE. 

S'o  complete  Btatiaticsl  statement  was  received  for  the  year  1885,  but 
Mr.  Willeroy  reports  that  the  natural  products  were  below  the  average 
on  account  of  the  drought  in  tbe  fall  of  1884.  Tbe  total  trade  for  1883, 
reported  by  Mr.  J.  8.  Neale,  was  $9,000,000. 

Mr.  Willeroy  reports  that  the  greatest  need  is  the  removal  of  wrecks 
of  vessels  snnk  during  the  war,  wbich  makes  navigatioii  dangerous;  and 
that  trees  have  been  blown  down  and  become  embedded  in  tbe  stream, 
80  that  they  have  only  3  feet  of  water  at  high  tide. 

Money  gUUement. 

July  1,  laes,  anionnt  svaiUWe M.STS  39 

Jul;  1,  1886,  amouDt  expended  during  flso«l  year,  eiolusive  of  liahilities 
ODtstsndIng  Joly  I,  Ij-SS 120  00 

Jaly  1,1886,  amount  available 1,756  39 

Amoant  appropriated  by  act  approved  Anguat  5,  1886 6.0O0  00 

Amount  available  for  fiscal  year  ending  Jane  30,  1887 6,75<i  39 

{AmoQDt  (eetiinatod)  required  for  completion  of  eiiating  project 15, 8I>0  00 
Amonnt  that  can  be  nroBtabty  expended  in  fiscal  vear  ending  Jnne  30, 1888    15,800  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


J  II. 

IMPBOTEMENT  OF  YOBE  BIVER,  VIKOINIA. 
HISTOET  OP  OPEEATIONS. 

(1)  Beferetuieto  r^orta. — A  rejrort  of  the  survey  of  tbe  bars  at  West 
Point,  Va.,  andofTPotopotank  Creek,  will  be  fouud  iu  theBeportoftbe 
Chief  of  Engineers  for  1880,  page  897.  Work  done  eiuce  that  date  will 
be  found  in  aabseqneut  Annual  Beporta. 

(2)  Deseription  of  original  condition. — ^The  L'amnnky  and  Mattaponi 
unite  at  West  Point  in  funning  the  York  Biver.  The  latter  then  fol- 
lows a  southeasterly  direction  for  a  distance  of  41  milea,  when  it  empties 
into  Chesapeake  Bay,  about  in  miles  in  a  line  north  of  FortrcHs  Mon- 
roe. Its  coarse  from  West  Point  is  noticeably  straight  for  31  miles. 
Its  average  width,  as  far  as  Torktown,  a  distance  of  26  miles,  ia  1^ 
miles.  Before  improvement,  navigation  was  obstrncted  by  two  bars, 
one  at  West  Point,  about  2.1  miles  in  length,  tbe  other  at  Potopotank 
Creek,  aboDt  2,200  feet  in  length.    The  depth  at  West  Point,  at  low 
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water,  wat«  15^  feet;  tbe  depth  at  Potopotank  Greek  was  18j  feet  at  low 
water.  With  the  exceptloD  of  these  two  bars  the  depth  in  the  channel 
van  uot  less  than  20  feet  at  low  water. 

(3)  Plan  of  improvement. — Three  efitimates  have  been  anhmitted;  the 
ODe'  adopted  is  for  dredging  a  chaouel  400  feet  wide  and  22  feet  deep  at 
low  water. 

The  estimate  amounted  to  $256,000. 

(4)  Amount  expended  and  renults  obtained. — Up  to  Jane  30,  1885, 
$67,S.'}3.31  were  expended  in  dredging  403,429  cnbic  yards  of  material 

At  Potopotank  Creek  .W,809  cubic  yards  of  material  were  dredged  in 
1880  and  1381,  At  the  rate  of  15  cents  per  cnbic  yard,  which  gave  a  chan- 
nel 105  feet  wide  and  22  feet  deep  at  tow  water.  At  West  Point  344,620 
cnbic  yards  were  dredged  from  October  4, 1881,  to  June  30,  1885,  at 
rates  varying  from  8^  to  1<>  cents,  which  gave  a  channel  with  an  average 
width  of  150  feet  ond  a  least  depth  of  17^  feet. 

(5)  Work  done  dvring  the  fiscal  year  ending  June  30, 1886. — This  work 
was  done  by  dredging  under  contract.  The  contract  with  Thomaa  P. 
Morgan,  approved  Uec^mber  6,  1884,  was  completed  on  November  23, 
1885.  From  June  30,  1885,  to  tbe  completion  of  thecontraet  87,421  cu- 
bic yards  were  removed  at  8J  cents  per  cubic  yard.  The  total  dredg- 
ing under  this  contract  was  163,33S  cubic  yards. 

The  damping-ground  extended  from  below  G-ofPs  Point  to  1,200  feet 
below  G-older's  Creek.  The  depth  of  the  water  upon  tlie  ground  before 
the  material  was  deposited  varied  from  3  to  7.5  feet  at  low  water.  An 
examination  was  made  in  June,  18^,  of  the  movements  of  the  currents 
of  ebb  and  flood,  in  order  to  determine  the  relation  which  they  bear  to 
the  deposite  observed  near  the  confluence  of  the  Mattaponi  and  Pa- 
manky  rivers  and  at  the  lower  end  of  the  new  channel.  The  opper  of 
these  deposits  is  near  Buoy  No.  17,  about  5,400  feet  below  the  steam* 
boat  landing  at  West  Point,  and  the  lower  deposit  is  at  the  turn  of  the. 
channel  near  Buoy  No.  13,  about  10,100  feet  l>eIow  the  same  landing. 

Further  examination  should  be  maile  of  the  effect  of  the  Mattaponi 
and  Pamnnky  rivers  when  loaded  with  sediment. 

These  examinations  can  be  conducted  during  the  progress  of  the 
work,  and,  when  completed,  will  supply  the  data  for  determining  the 
best  method  to  be  adopted  to  remove  or  diminish  the  deposit  in  the 
dbaQDel. 

A  solntion  of  the  question  can  be  reached  at  an  early  day  if  the  chan- 
nel is  promptly  completed  with  tbe  width  and  depth  mentioned  in  the 
project. 

llie  following  appropriations  have  been  made : 

JnneH,  leaO 110,000 

March  3,  1881 25.000 

Angnata,  ISBB 25.000 

Julys,  1«84 : 20.000 

Tot*l 80,000 


OrigiDal  estimate 266,000 

AmouDl  appropriated 60,000 

Dae  OD  Mtimate 17fi,000 

Deduct  araoant  appropriated  b;  act  approved  AugnHt  5,  1866. 18,750 

Balance  doe  on  estimate 157,250 

The  work  is  In  the  collection  district  of  BiohmoDd,  Ta..  whicb  is  the  nearest  pott 
of  entry.    The  nearest  ligbt-hoose  is  Bell  Bock,  in  tbe  Afth  light-bouse  district. 

A  chart  of  tbe  bar  at  West  Point,  Va.,  accompanies  this  report. 
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Moneg  ttatemmt. 

Jnly  1, 1885,  •monnt  •VBllable (12,166  SS 

July  1,  1880,  amoaat  expended  during  BmwI  year,  exolnsive  of 

U»biliHe»<mtotwding  July  1,1885°. $10,764  69 

July  1,  1886,  ODtsUodiog  liabilities 82  61 

July  1,  IflM,  ftmoant  RVaUftble >. 1,319  39 

AmoDDt  ftppiopriftlod  by  MOt  approTed  Angaet  &,  1886 18,760  OO 

Amonnt  AT^Uble  for  fiscal  year  ending  Jane  30,  1887 a0,069  39 

{Amount  (eatimated)  Teqnired  for  oompletton  of  exietiug  projeot .... 157,850  00 
ImoanttbatoanbeprofltabljrexpendedinfisoalyearBndlnKJnneSO,  1888    90,000  00 
Babmitted  in  oomplianoe  with  reqaiiementa  uf  aectiousof  river  and 
harbor  acts  of  1866  and  1867. 


No  atfttetneDt  of  ttade  has  been  received  for  the  year  1885.  The  totals  of  valae  Are 
probably  altghtly  greatM  than  those  stated  in  the  Report  for  1884,  of  which  the  fol- 
lowing 18  a  aiimmary. 


T~l.br«»«. 

TndetvnU. 
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«ro,NM 

n.vn.m 

FtueU  t^agtd  In  trad*  during  18S4. 

tTunbtt. 

Total  ton*. 
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The  above  mmmsry  of  report  of  Blatistiot,  fnmished  by  Ur.  E.  Wilkinson,  iQclndes 
the  trade  of  the  Piedmont  Air  Line  Bailroad,  centering  at  Wast  Point,  Its  terminus; 
and  also  coed-wood,  railroad-ties,  and  Homao  ahipped  from  the  Hattaponi  and  Pamuuky 
riveta. 


IHPBOTBHENT  OF  CHlCKAHOUINr  RITEE,  TIBODIIA. 
HiaTOBT  OF  OPEBATIOKS. 

(1)  Befnrenoe  to  reportg. — The  report  of  a  personal  examiDation,  with 
an  estitDate  for  ImproTement,  will  be  foaad  in  the  Beport  of  the  Chief 
of  Engineers  for  1875,  Part  II,  page  170. 

An  eetimaCe  for  improving  the  bar  at  the  month  was  submitted  in 
1882.    (See  Beport  for  1882,  page  1041.) 

(2)  J>esor^tion  of  original  eondition. — The  Chickahominy  Biver  rises 
in  Henrico  Ooonty,  Virginia,  12  miles  northwest  of  Btchmond;  flows 
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■outlieast,  and  empties  into  the  Jamea  Biver  40  milea  from  the  moath, 
and  near  Newport  Ifews.  Its  length  from  Forge  Bridges  to  the  James 
is  about  44  miles.  Between  Forge  Bridges  and  Windsor  Shades  the 
navigation  is  coDfined  to  lighters,  and  the  chief  obstruction  at  the  time 
of  survey  consisted  of  snaths  and  logH.  At  Windsor  Shades,  19  miles 
below  Forge  Bridges,  the  depth  was  4.S  feet.  At  Old-Fort  Bar  it  was 
aboQt  5  feet,  and  at  Binn's  Bar,  22  miles  from  Forge  Bridges,  the  depth 
at  low  water  was  4  feet.  Thence  no  obstmctiou  is  enconntered  antil  the 
bar  at  the  month  is  reached. 

Over  this  bar  11  or  12  feet  oonld  be  carried  at  low  water  in  the  year 
1882. 
The  depth  is  influenced  by  the  wind. 
(For  table  of  distances,  see  Report  for  1SS5.) 

(3)  Plan  of  improvement — It  was  proposed  to  improve  the  river  for  19 
miles  between  Forge  Bridges  apd  Windsor  Shades  by  removing  the  logs, 
trees,  and  snags,  and  sabseqnently,  if  required  by  increase  of  trade,  to 
dredge  a  chatiDel  throogh  the  bars.  Xo  estimate  was  submitteil  for 
this  part  of  the  improvement.  It  was  also  proposed  to  cat  a  ctiaunel 
throagh  the  bars  at  Windsor  Shades,  Old  Fort,  and  Binu's,  with  a  width 
of  100  feet  and  a  depth  of  8  feet  at  low  water.  The  improvement  was 
to  be  made  at  the  moath  of  Qie  river  by  catting  a  channel  throngh  the 
bar  with  a  width  of  200  feet  and  a  depth  of  15  feet. 

(4)  Amount  expended  and  results  obtained. — ^Ten  thoasand  dollars 
have  been  expended  at  Windsor  Shades,  Old  Fort,  and  Binn's  bars,  and 
$5,000  at  the  month;  making  a  total  of  $16,000. 

With  this  sum  45,197  cubic  yards  of  material  were  removed  troia 
Windsor  Shades,  Old  Fort,  and  Binn's  bars,  at  an  average  rate  of  about 
14.6  cents  per  y^,  and  19,859  cubic  yards  were  removM  from  the  bar 
at  the  mouth  at  22j  cents  per  cubic  yard. 

At  Windsor  Shades  the  cut  was  made  with  a  width  of  100  feet  and  a 
depth  of  from  8  to  9  feet  at  low  water.  At  Old  Fort  Bar  a  cut  was 
dredged  to  a  width  of  100  feet  and  a  depth  of  from  8  to  9}  feet ;  bat 
by  filling  at  the  side  the  width  has  since  been  reduced  to  76  feet.  At 
Bioo'sBar  the  original  width  of  cat  wa8  2U0  feet,  but  subsequently  was 
rednced  by  the  caving  of  the  sides  of  the  cut  to  160  feet.  The  depth  is 
from  7  J  to  8^  feet  at  low  water.  A  cut  was  made  throagh  the  bar  at 
the  month,  with  a  width  of  90  feet,  a  depth  of  14  feet,  and  a  length  of 
1,800  feet.    No  work  has  been  done  since  1883. 

(5)  Future  operations. — The  cut  at  the  month  should  be  made  200  feet 
wide,  as  origiaally  projected,  and  the  ohaunel  throagh  the  bar  above 
should  have  the  dimensions  proposed. 

Theeatiin*t«  for  tbe  ban  in  the  river  Muonnted  to 111,000 

The  eeUmale  for  the  bar  at  the  moaib  amoonled  to 18,000 

Total .■ 29,000 

Anwnnl  appropriated  to  Jooe  30, 1868 1&,000 

Balaooe  dneoo  eatimale 14,000 

Anount  appropriated  by  act  approved  Augoat  fi,  1806 4,000 

Balance  dneooeitimate 10,000 

The  following  appropriations  have  been  made : 

June  13,  lOTB |&,000 

March  3,  1879 1,000 

JaoeW,  IHW 8,000 

March  3,  IS-"! 2,000 

Aognrtil,188a S.OOO 

AmoDDt  appropriated  to  Jnoe  30, 1696 15,000 
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Monev  statement. 

Amnnnt  approprifttod  by  act  approved  Ang;ust  5,  18i46 94,000 

r  Amount  (aanmated)  required  for  completion  of  ciiattDg  project lU,  OOO 

I  Amonnt  that  can  be  profltubly  eipended  iu  Oscal  year  oadinu  Juoe  31),  lHa>i.  10, 000 

\  a„K».:..^  !„ II jjd  refiuitemeutiofseotionaof  river  and  harbor 


Hr.  C.  Perkins  repoita  the  aumlwr  of  steamera  engaged  in  tradn,  'J :  tvith  greatest 
draught,  5  feet ;  aail  vnwelii,  50 ;  with  greatest  dranfcbt,  Vii  feet.  Total  valne  uf  shlp- 
menta  and  receiptn,  $460,000. 

Hr.  Ferkiaa  adds:  "  Tba  priaoipal  trade  is  in  wood,  ties,  and  lamber.  The  veaaela 
arrivlug  here  have  difficulty  iu  crossing  the  bar  just  below  Binu'a  Wharf,  and  the  bar 
Inst  above  Osborne's.     I  wonid  advise  the  deepening  of  these  points  to  I'J  feel  water." 

KoTK. — ^The  depths  given  above  probably  refer  t«  high  water. 


J   13. 


HISTORY  OF  0FERATI0K3. 


(1)  Reference  to  reports. — A.  report  of  an  examiriation  of  the  StaaatoD 
Biver,  between  Randolph  Station  (formerly  Koauoke)  aud  Brook  Neal, 
will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1879,  part  1,  p. 
622.  A  report  of  a  survey  aud  e8timat«3  will  be  found  in  the  Report  for 
1880,  p.  780.  For  history  of  operations  since  that  date  see  subsequent 
Annnal  Reports. 

{2).  Origiiial  oonditioH. — The  principal  source  of  the  Stanntoti  is  not 
for  from  the  Peaks  of  Otter,  in  Bedford  Oounty,  Virginia.  Its  length  is 
about  200  miles.  It  unites  at  ClarksTille  with  tbe  Oan  Biver,  and  the 
stream  thus  formed  is  called  the  Roanoke. 

f  he  part  of  tbe  river  ander  consideration,  between  Randolph  Station, 
on  the  Richmond  aud  Danville  Bailroad,'aud  Brook  Kea),  is  about  3ljt 
miles  in  length.  (For  further  description  see  Report  for  1885,  pages  9^ 
and  990.) 

(3)  Plan  0/  improvement. — According  to  the  original  plan,  it  was  pro- 
posed to  employ  spnr-dikes  and  rock  excavation  to  make  a  channel  not 
less  than  35  feet  wide  and  2  feet  deep  at  low  water.  The  estimate 
amounted  to  $68,700. 

{i)  Amount  expended  and  results  obtained  to  June  30, 1885. — The  amonnt 
expended  to  June  30,  1885,  was  $25,069.  This  expetiditure  has  resulted 
in  making  abont  18  miles  of  the  river  navigable  for  small  stt^amers. 

(5)  Work  during  the  fiscal  year  ending  June  30, 1886  -^Active  opera- 
tions began  July  7  and  closed  August  31,  1885,  when  the  overseer  was 
transferred  to  the  Dan  River  improvement.  A  channel  35  feet  wide  at 
bottomand'ifeetdeepatlow  water  was  cut  through  the  following  shoals: 
.  Britton's,  Wesley's,  Dennis's,  Rice's,  Michael's,  and  Bruce's.  The  ex- 
cavation through  Kirfcpatrick  Shoat  (23}  miles  above  ^ndolpb)  was 
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pletM  as  far  as  Slide  Bo^k,  where  work  uhoiiltl  be  resumed  next 
OB.     A  smalt  auiouut  uf  work  vas  left  undone  at  tlie  foot  of  Bruce  s 

Rl. 

sven  huudred  aud  fifty-seveu  cubic  yards  of  rook  were  removed  from  , 

chaoDel. 

rom  tbe  be^uniug  of  o|>erdCionB  in  1S80  a  chxonel  bas  been  cut 

iBgbtbe  Imr  between  Kaudolpli  and  Kirkpatrick  Sboal  (23^  miles), 

I  a  bottom  widtb  of  35  feet,  :tnd  a  depth  of  2  feet  at  low  water. 

le  mean  level  of  the  water  surface  during  six  or  seven  months  is 

2  to  3  feet  above  low  water,  wbieh  gives  a  depth  during  this'  pe> 

of  from  4  to  a  feet. 

ir  the  .listAnee  of  3  miles  above  Kaudolph  the  improvement  is  made 

riax-dams,  and  for  20^  miles  tbe  improvement  has  been  made  by  rock 

ivatioQ. 

rom  the  preaent  condition  of  the  channel  it  is  believed  that  dams 

not  be  Deeded  at  many  of  the  localities,  which,  at  the  time  of  aur- 

aeemed  to  require  tbeir  assistance  in  order  to  preserve  the  depth. 

inrvey  will  be  necessary  before  tbu  question  can  be  finally  decided , 

ring  tbe  year  ending  Juue30,188ti,asteamerhas  been  constructed 
ily  between  Uandolph  and  Brook  Ncal,  and  has  made  several  suc- 
'ul  trips.     The  plant  is  in  fair  conditiou,  and  is  moored  at  Cole's 

r,  nuder  a  competent  watchman. 

Bemaria, — The  season  for  working  in  the  river  commences  on  June 

'  closes  November  1.    (For  further  remarks  see  Report  for  1885, 

990.) 

profile  of  tbe  StaaotoQ  Biver,  from  Brook  Seai  to  Boanoke  Station, 
iwiD^  work  completed  up  to  end  of  fiscal  year,  June  30, 1886,  accom- 
ieti  this  repurt. 

following  appropriations  have  been  made: 


|reh3,lt«l 5,000 

-u»t2,  lrtB2 5,000 

S,1*M 5,000 


biaal  eatlmaM fid,  700 

kroprintioiiB  to  Jnne  30,  I8d6 |2T,500 

F w;t  approTed  Augnal' 5,  vm 5,000 

■  32,500 

iBODeatiiDAte 36,200 

Money  statement, 

klyl,183&,minonnt  »T»ilftble (Si,  431  00 

bf  1,  ldH6,  mmouiit  espended  (iDriag  fiscal  Tear,  exolaaive  of 

TUkbilitim  outeMuding  Jul;  l,iaS5 81,695  38 

■If  1,  IrSe.ontttandiag  liabilitioa 30  00 

'  1,T25  38 


It  aTaiUble  for  flacat  year  ending  Jnne  30, 1887  . , 


itizecoy  Google 
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STATunce  OF  tkadb. 

Mr.  Brace  writes,  in  reaponse  to  b  request  for  atatiatios  of  trade : 

"  While  I  am  Doalilu  to  giva  you  accurate  iaformation  which  could  be  relied  od  m 
.  to  the  trade  of  tbe  Stannton,  I  will  atata  tbat  a  Htem-wbeel  steamer  85  feet  loa^  to 
run  on  the  river,  is  now  nearly  comptet«d,  and  □<>  strooRer  evidence  could  be  (iit^ 
niihed  of  onr  faith  in  the  fntnre  trade  of  our  river  or  of  the  great  benefit  which  the 
Government  ha«  conferred  od  as  by  improving  its  uavigation. 

"Cbasles  Bbucb." 

The  following  letter  waa  anbaeqaently  received : 

"I  have  Diadeaeveralsaoc«Hfal  trips  with  onr  ateanier  Jean  up  tbeSlanntonBiver. 
I  find  that  yoar  plans  and  work  have  been  a-  sucoeas  to  improve  tbe  river  for  > 
•teamer.  This  gives  great  n:lief  to  a  large  section  of  Virginia,  ai^long  theBtaunton 
Biver  is  one  of  the  best  sections  of  the  State,  and  tbe  people  have  been  cut  off  from 
any  ontlet. 

''  Yon  failed  to  stake  off  tbe  channel  von  made,  and  until  it  is  done  we  cannot 
make  any  time  with  tbe  steamer,  as  the  ohannelB  nross  the  river  so  often,  with  walla 
on  both  sides  in  some  places.  When  tbe  water  is  over  them  we  cannot  always  keep 
in,  and  there  is  danger  of  running  on  the  walls,  aa  they  are  sharp  rocks,  and  will  soon 
~*  'n  the  boat. 


"If  you  will  send  and  have  the  channel  staked  off,  I  will  famish  the  Bt«amert«yoiir 
men,  and  help  them  all  I  can.  It  will  not  take  more  than  ten  days,  as  one  side  of  the 
walla  will  do,  as  we  oonld  always  see  one  side  and  know  that  tJhe  channel  is  30  fbet 
wide.  My  plan  for  staking  it  off  would  be  to  titke  a  rod  of  iron  1  inch  (in  diameter) 
and  4  feet  long,  drill  a  hole  'i  feet  deep  on  tbe  side  of  the  vail,  and  leave  the  rod  oat 
3  feet,  with  a  2-inch  bead  on  the  end.  The  boat  will  nn  In  3  feet  of  water,  and  whea 
the  materia  over  tbe  Iron  rods  weconld  rnn  over  tbe  walls :  tbe  rodsbeingoal;2feet 
above  the  water;  in  high  water  nothing  will  hurt  tbeu,  bnt,  of  course,  this  is  Jiut 
my  idea, 

"As  I  do  not  know  what  plan  for  staking  off  the  Dhaanel  will  be  best,  and  do  not 
wish  to  dictate  any,  1  will  do  all  I  can  to  help  in  any  plan  ^on  may  think  best. 

"I  hope  yon  will  give  this  important  matter  yunr  altentiOD. 

"  I  have  no  doubt  that  Congress  will  give  yon  flO.OOO  for  work  on  the  river  tbis  year. 

"  Please  send  me  a  map  of  the  river. 
"  Yonra,  very  respeolfntly, 

"A.  J.  Tatlob." 


J  14- 


HISTORY  OF  OPERATIONS. 


(1)  Reference  to  reporU. — A  report  of  a  reconaaissanoe  and  eetJtnates 
of  the  -part  of  tbe  Staunton  which  lies  between  Brook  N'eal  luid  Pig 
Biver  will  be  fonnd  in  the  ICeport  of  the  Chief  of  En^^neera  for  1882, 
'pAge  1047.  A  more  caiefol  ezamiaation  of  the  part  of  the  Stanuton  be- 
tween Pig  River  and  the  bridge  of  the  Virginia  Midland  fiAilroad  will 
be  found  in  the  Report  for  1883,  page  827. 

(2)  Deteription  of  original  condition. — ^The  distance  bom  Pig  Kiverto 
Brook  Neal  is  aboat62  miles;  the  descent  is  221  feet,  and  the  average 
fall  per  mile  4.3  feet.  Between  these  points  the  width  varies  from  150  to 
360  feet.    The  valley  threagb  which  it  flows  is  from  J  to  1  mile  wide. 

The  least  depth  on  the  shoal's  is  aboat  four-tenths  of  a  foot  at  low- 
water,  but  tbe  river  is  navigated  by  batteaas  in  ordinary  stuges,  l!he 
bottom  of  the  river  is,  for  the  most  part,  of  solid  rook,  and  the  gravel- 
bars,  which  are  occasionally  fonnd,  no  doubt  rest  on  rocky  beds. 

Freshets  rise  to  the  height  of  from  20  to  30  feet. 

(3)  Plan  ofimprocement. — The  object  proposed  by  the  improvement  waa 
io  remove  the  obstacles  to  batteau  navigation  by  employing  spnr-dikeOi 
ohi^y  to  reduce  tbe  slope  of  the  water  above,  and  by  excavating  rook 
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trom  the  cbanoel  with  the  object  of  gaining  depth  as  well  aa  of  redaoiag 
the  slope. 

The  estimate  for  improviDg  the  river  between  Pig  Biver  and  the  rail- 
road bridge,  about  23^  miles,  is  4)34,000. 

The  estimate  for  improviug  that  p»rt  of  the  river  between  the  rail* 
xoad  bridge  and  Brook  Xeal  was  based  upon  a  reconnaiasance  m^de 
without  instrumentSf  and  should  be  revised  after  a  carefuJ  iostrumental 
Borvey. 

The  width  of  the  proposed  channel  above  the  railroad  bridge  is  14 
feet,  with  a  depth  of  2  feet  at  low  water. 

(4)  Amount  expended  and  results  obtained. — ^Two  thousand  dollars,  ap- 
propriated August  2, 1882,  were  expended  in  making  a  cut  through  ttie 
rocks  at  Clement's  Falls,  just  above  the  railroad  bridge,  and  at  Brown 
and  Tnok's  shoals,  which  are  between  7  aud  8  miles  below  Pig  River. 

The  channel  at  Clement's  Falls  is  now  2U  feet  wide  and  1^  feet  deep 
at  low  water. .  At  Brown  and  Tnck's  shoals  the  channel  is  now  about  14 
feet  wide  and  Ij  feet  deep  at  low  water. 

These  operations  extended  over  a  distance  of  abpnt  15  miles. 

The  total  number  of  yards  of  rock  removed  is  535,  at  a  coat  of  $2.80 
per  cubic  yard. 

Money  statement. 

Jnljl,  ISt^  amoant  available |10&  21 

Jot;  1, 1B86,  amoant  available 105  21 

AmoDDt  appropriated  by  act  approved  AngastS,  1886 5,000  00 

AmonntaTailablefocflacalyearendiDg  JaneSO,  1867 5,  lOS  21 

{Amount (slimated)  reqnired  for  completioa  of  eiiHliag  ptojecl ...     27,000  00 
AmoDnttbateaabepToflUblyeipendediaflscal  year  eodiDgJaneSO,  1888    27,000  00 
SabmUted  in  oomplianou  with  require  me  uta  of  aeotion  2  of  river  and 
harbor  acts  of  1806  and  1867. 


J  '5. 

lUPBOVEUEirr  of  dan  BITEB,  YIBOINIA  AND  NQBTH  CABOLINA 

HIBTOBT  OF  OPERATIONS. 

(1)  Eeferenoe  to  reports. — The  report  of  a  survey  from  Daubary,  S.  O., 
to  Danville,  Va.,  will  be  found  in  the  Report  of  the  Chief  of  Bugineers 
for  1879,  Part  I,  page  652,  and  in  the  Report  for  1880,  Part  I,  page  788. 

The  Report  of  the  survey  from  Danville  to  Clarksville  will  be  found 
in  the  Report  for  1880,  page  794.  A  history  of  operations  up  to  June 
30, 1882,. will  be  found  in  the  Report  for  that  year. 

In  the  Report  for  each  of  the  succeeding  years  will  be  found  the  his- 
tory of  operations  uince  that  date. 

(2)  History  of  original  condition. — The  Dan  River  rises  near  Buffalo 
Kno.b,  in  Patrick  County,  Virginia.  From  Danbury  to  Danville  the  dis- 
tance is  a  little  more  than  78  miles ;  dividing  this  distance  into  two 
sectiouH  at  Madison,  the  distance  from  Danbury  to  Madison  is  28.39 
miles,  and  the  descent  10.24  feet  per  mile,  a  rate  of  dettceut  not  to  be 
overcome  for  purposes  of  navigation,  except  by  means  of  locks  and 
dams.  From  Madison  to  Danville  the  distance  is  4D.81  miles,  aud  the 
average  descent  2.82  feet  per  mile,  a  rate  of  descent  which  makes  im- 
provement possible  by  means  of  spnr-dikes  and  rock  excavation.     Im- 
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provement  by  this  means  is  practicable,  since  tbe  descent  is  not  coo- 
centrated  at  a  few  localities. 

(3)  Plan  of  improvement. — Tlie  channel  now  being  excavated  for  ba- 
teaux is  16  feet  in  width,  and  2  feet  in  depth  at  low  water. 

{4)  Amount  expended  and  resulis  obtained  vp  to  June  30, 1 885. — Twenty- 
eight  thousand  one  hundred  and  eleven  dollars  and  ninety-nine  cents 
vere  expeudetton  the  improvement  of  5^  miles  (nearly)  of  channel  above 
Danville. 

(I)}  Work  done  during  the  JUcal  year  ending  June  30,  1886. — One  ban- 
dred  and  twenty-five  cubic  yaroR  of  rock  were  removed  from  the  chan- 
nel. 

Dam  Ko.  1,  at  Long  Wall,  was  extended  160  feet,  and  Dam  Ko.  6,  at 
the  lower  end  of  Bull  Sluice,  was  extended  103  feet. 

The  plant  has  been  moored,  and  the  property  belonging  to  the  French 
Broad  Biver,  North  Carolina,  has  been  stored  at  Wilson's  Ferry  under 
the  charge  of  a  watchman. 

A  resurvey  was  made  of  seven  shoals  at  tbe  following  localities : 


Ka 

From  the  beginning  of  the  improvement  np  to  June  30,  1S86,  a  chan- 
nel has  been  cut  through  alt  the  bars  between  Danville  and  Wilson's 
Ferry  (5^  miles)  with  a  width  of  16  feet  and  a  depth  of  1}  feet  at  low- 
water.  To  complete  this  part  of  the  improvement  according  fo  the 
original  design  Dam  No.  1  at  the  head  of  Long  Wall  should  be  ex- 
tended 120  feet.    Sufficient  rock  has  been  quarried  for  this  object. 

(6)  Future  operations.— 'Wbem  active  operations  are  resumed  work 
should  commence  at  Glass  and  Batter  Spring  shoals,  between  8  and  9 
miles  ubove  Danville. 

These  shoals  constitnte  the  next  serious  obstruction  encountered  in 
ascending  the  riyer. 

(7)  Remarks. — The  season  for  working  in  the  river  commences  on 
June  I  and  closes  on  November  1.  (For  further  remarks,  see  Report 
for  1886,  page  995.) 

Tbe  following  appropriations  have  been  made : 

June  U,18H0 110,000 

Marcli  :^,  1881 ;..  H,000 

AugiiBta,  Iftfli 7,500 

July  5,1884 5,000 

Amount  npprupnated  to  Jane  30,  1886 30,500 

Thcestimntc  amnnnteil  to 5J,000 

Amount  appropriated  to  June  30,  18Hti '. $30,500 

Amount  appropriated  by  act  approved  AiiKust  5, 1866: 

Iiniiroving  Dan  River,  Vireinia 10,000 

Improviue  Dan  Rirer,  Nortb  CaroliQA 10,000 

50.500 


Amount  due  o 
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A  profile  of  the  Daa  River,  from  Danville,  to  the  head  of  Long  Shoal, 
showing  work  completed  ap  to  end  of  flacal  year  ending  Juufi  30, 1886, 
accompanies  this  report. 

Money  ttatemenU 

jDly  1,1685,  smoant  available 12,388  01 

July  1, 18Hti,  amonDt  expended  during  fiscal  fe»r,  exolDBive  of 

liAbJlities  outiitaDding  Jul;  1,  1S85 $1,699  86 

Jnly  1,1886,  outstajiding  liabilities 40  00 

1,739  86 

Jnly  1,1886,  amount  availab|e 648  15 

AnoDQl  appropriated  by  aoC  approved  Augusts,  1886 30,000  00 

AmountaTailableforfiBcalyeareadibg  JaiieSO,  1887 20,640  15 

iAmoant  (estimated)  required  for  oomplntlon  of  ezlstioK  project r>,000  00 
AmonnttbatoanbeptofltablyexpendedlntlscitlyesreDdlDKJuDeSO,  1888      1,600  00 
Submitted  in  compliance  with  requirements  of  section  i  of  river  and 
harbor  acta  of  1866  and  186T. 


STATISTICS  OF  TRADE. 

In  response  to  a  request  for  commercial  statistics,  Dr.  Thomas  L.  Sydnor,  of  Daa> 
Tille,  Va.,  wrlt«s  m  futlowt : 

'*The  Dan  River  iniprovement  ban  not  yet  extended  farenoagh  above  Danville  to 
develop  the  trade.  Nearly  all  the  receipts  during  the'  past  year  have  been  wood. 
When  the  improvemeDt  shall  have  extended  10  or  l.*!  m ilea  farther,  there  will  be 
opened  a  Urge  section  of  uountry  wbiob  has  no  oonvenient  railroad  depot,  and  will 
•end  to  Danville  immense  supplies  of  wood  and  sawed  lumber,  receiving  in  return 
probably  several  bnudred  tons  of  guano.     A  large  supply  of  gnano  was  held  in  this 

Elaoe  in  the  spring  fbr  this  aeotion,  but  obstructions  in  the  river  prevented  the 
Bteani  from  going  up.  A  small  steam  tug  is  now  on  the  stocks,  aud  will  he  lannched 
as  soon  as  the  channel  iq  opened  a  few  miles  further." 


J. 6.. 

IMPBOTEMENT  OF  ROANOKE  EIYER,  NORTH  CAROUNA,  BELOW  WELDON. 
HI8T0BT  OF  OPBBATIONS. 

(1)  Reference  toreporU. — An  estimate  for  iuiproviog  the  river  between 
PlymoQth  and  Weldon  will  be  found  in  the  Report  of  the  Chief  of  En- 
gineers for  the  year  181'Z,  page  726.  In  the  Report  of  the  Chief  of  En- 
gineers for  1879,  Part  I,  page  624,  will  be  found  asnmmary  of  operations 
previous  to  this  time.  Subsequent  reports  will  be  found  for  each  year. 
The  report  of  a  survey  made  in  1883  will  be  fmind  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1884,  page  1022. 

(2)  Description  of  original  condition. — The  Koanoke  is  formed  by  the 
conflaence  of  the  Dan  and  Staunton  rivers  at  Clarksville,  Va. ;  theoce 
to  Weldon  the  distance  is  68f  miles. 

From  Weldon  to  the  mouth  of  the  Roanoke  at  Albemarle  Soaud  the 
distance  is  129J  miles.  The  general  course  of  this  part  of  the  river  is 
sontbeasL  Steamboats  oecasioually  reach  Weldon  at  high  water,  but 
Caledonia,  25  miles  below,  is  regarded  as  the  head  of  lightrdraught  (3J 
feet  at  low  water)  steam  navigation. 

(For  farther  remarks  see  Report  for  1885,  page  906.) 
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(3)  Plan  of  improvoment. — In  the  report  of  1872  it  was  proposed :  (1) 
To  remove.tbe  wrecks,  Eogs,  trees,  saags,  and  dangerous  rooks ;  (3)  to 
construct  loogitudinal  dikes  at  all  the  sand-bars. 

For  maintaining  a  channel  6  feet  (leei>  at  low  water,  tlie  cost  was  es- 
timated at  (369,000.  For  maintaioing  a  channel  8  feet  deep  at  low 
water,  the  cost  was  estimated  at  t319,000.  This  expenditure  was  not 
recomineuded.  In  the  report  of  1884  the  improvement  of  Big  and 
Little  Kocky  bars  waa  recommeDded  after  the  removal  of  snt^s,  which 
are  brought  down  each  year  by  the  Dan  and  Staunton  rivers. 

The  present  project  is  limited  to  the  removal  ot  snags,  and  to  a  oare> 
fnl  survey  for  the  purpose  of  determining  the  beat  method  of  improving 
some  of  the  bars,  particularly  Big  and  Little  Hocky  bara.  The  amoant 
required  for  building  the  plant  for  removing  snags  and  logs  and  for 
surveying  Big  and  Little  Rocky  bars  is  $20,000.  An  espeuditure  for 
the  removal  of  snags  shonld  be  made  when  ueedod.  The  trade  of  the 
river  is  very  important,  and  the  small  amount  of  money  expended  in 
removing  snags  will  be  a  great  benefit  to  navigation. 

(4)  Amount  expendtd  and  results  obtained. — Between  March,  1871,  and 
June,  1874,  $45,000  were  expended  in  removiug  rocks,  Knaga,  logs,  and 
wrecka  Afler  a  auapeuaion  of  nine  years,  an  appropriation  of  $5,000 
was  made  August  2,  188;^,  which  was  expended  in  completing  the  im- 
provement of  Indian  Sighlaad  Bar.  This  work  has  proved  to  be  sat- 
isfactory. 

The  appr6priatioD  of  $3,000,  made  Jaly  6,  1884,  was  retained  anUI 
fiirther  appropriations  should  be  made,  the  sum  being  regarded  as  too 
small  for  economical  work. 

/  (5)  Work  done  during  the  fiscal  year  ending  June  30,  X886.— Ifo  work 
has  been  done  during  the  year. 

Money  statement. 

Jnljl,  1885,  amoont  available $3,300  2* 

July  1,  1886,  amonnt  available 3,300  24 

Amoiint  appropriated  by  act  approved  Augnat  5,  1886 30,000  00 

Amount  available  for  ti scat  year  ending  June  30,  1887 23,300  24 

i  Amount  (estimated)  required  tor  coropletlon  of  existing  project 4,000  00 
Amount  tbat can  be  profitably  expended  io  flsoal  year  endiuftJ nne  30,1888      4, 000  00 
Submitted  id  compliance  witb  requirements  of  section  i  of  river  and 
barbor  acts  of  1866  and  1807. 


OF  TILUtB. 

The  followiug  letter  mas  received  from  Capt.  A.  M.  Walker,  of  North  Carolioa,  in 
reply  to  a  request  for  statistics : 

•'  In  reply  to  yoiiFB  of  the  26th  ultimo  (Febraary,  18811),  I  would  respectfolly  nuegeat 
Capt:  E.  B.  Latham  ae  a  saitable  pHtBriQ  to  uoclBrtake  the  service.  If  yon  will  Ad- 
dress a  letter,  with  forms,  &.C.,  to  him  in  my  care,  I  will  attend  to  its  promptdeltvery 
and  may  be  able  to  assist  him  to  some  extent  in  the  work. 

*'  I  am  thoroughly  satisHed  that  after  the  burs  and  snags  have  once  been  removed, 
a  suitable  snag-boat,  Judiciously  maaajfed,  say  every  aiteraatie  year,  would  be 
amply  sufficient  to  keep  the  oavii^ation  iu  Kood  oonditloo..  Tbe  steadily  Inoreaaing 
trade  to  and  from  tbe  Boaaoke  Kiver  sboaVd  at  least  be  a  warranty  to  tbe  Qovotd- 
ment  for  such  an  appropriation." 
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If  nothing  else  c*d  b«  dune  toward  the  Improvement  of  the  Roanoke  Rivor,  I  would 
niKKCat  the  cntting  off  of  the  overhanging  tree*),  wbich  cause  a  vast  deal  of  damage 
M  tne  ste: 


Pltmouth.  K.  C,  April  12,  1886. 


the  ininrovemeDt, 

E.  R.  LA.THAM. 


J   17. 

IMPROVING  FRENCH  BROAD  RIVER,  NORTH  CAROLINA. 

HISTOBY   OF   OPBBATIONB. 

(1)  Re/ereTux  to  reports. — A  report  nod  estimate  fur  improving  the 
part  of  tbe  river  between  Brevard  aod  Big  Back  S)ioa]3,iu  Bancombe 
and  Henderson  connties,  Korth  Oarolrna,  will  be  foand  in  tbe  Report 
of  tbe  Gbief  of  Bn^neers  for  1878,  page  6:15. 

An  estimate  for  improving  tbe  part  of  the  river  between  Smith's 
Bridge  and  tbe  foot  of  Long  Shoal,  matle  in  accordance  with  tbe  act 
of  August  2, 1882,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1883,  ])age  832. 

A  history  of  operations,  showing  the  progress  of  the  improvement 
since  1878,  will  be  foand  in  the  Annual  Reports  of  each  year. 

Tbe  reports  of  1882  and  1883  give  condensed  statements  of  opera- 
lions. 

(2)  Description  of  original  condition. — Tb  Ferencb  Broad  River  rises 
near  Cfesar'a  Head,  a  spar  of  the  Balsam  Monntain,  in  Transylvania 
Ooanty,  North  Carolina,    Tlie  general  course  of  tbe  part  of  tbe  river 

*  The  valne  of  tbe  cotton  crop  in  16U3,  aa  reported  by  Capt.  A.  H.  Walker,  was 
f6;25O,O00. 
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now  under  coosideration,  as  far  as  Aaheville,  is  northeaat.  (For  faller 
descriiitioD  see  Report  for  1885,  pa^e  997.) 

The  total  distaace  ^om  Wilson's  FUli  Trap  to  Smitli's  Bridge  by  the 
line  of  survey  is  48.35  miles.  The  total  descent  from  Wilson's  Fish 
Trap  is  130.94  feet. 

(3)  Plan  of  improjiement. — The  first  appropriations  were  applied  to 
the  improToment  of  the  river  between  Brevard  aod  Big  Back  shoals. 
After  the  removal  of  the  logs  and  trees  it  was  proposed  to  construct 
spur-dikes,  and  to  excavate  a  ohanael  through  the  I^ges  of  rock  which 
formed  the  bars.  Under  the  act  of  August  2,  1882,  appropriating 
i|l5,000,  the  same  method  of  improvement  was  extended  ftom  Long 
Shoal  to  Smith's  Bridge.  The  two  projects  were  identical  in  their  gen- 
eral features,  and  oontomptated  making  cfaaonels  35  feet  wide  and  2J 
feet  deep  at  low  water  between  Brevard  and  Big  Buctc  shoals,  and  30 
feet  wide  and  2^  feet  deep  from  Smith's  Bridge  to  Long  Shoal. 

Tbe  cost  of  improvemeat  from  Wilsoa'a  FlBh-trop  to  Big  Baok  shoalH  wu 

Mtlmaled  kt $46,000 

The  coat  Itom  Long  Shoal  to  Smith's  Bridge  wh  estimated  at 76, 000 

Total 122,000 

'        (4)  Amowit  expended  and  retuUt  obtained  to  June  30, 1886. 

Aggregate  of  estimates f  123, 000 

Expended  above  Big  Buck  Shoals 938,000 

Espended  below  Look  Sboal 5,000 

43,000 

DneoD  esttmatee 79,000 

Of  this  sum  about  98,000  is  due  on  the  estimate  for  the  part  of  tbe 
river  above  Big  Buck  shoals,  and  1171,000  for  the  part  of  the  river  be- 
tween Long  Shoal  and  Smith's  Bridge. 

Abont  26  miles  of  the  river  between  Brevard  and  Big  Buck  shoals, 
and  4^  miles  above  Smith's  Bridge  have  been  improved,  making  s  total 
of  30J  miles  of  improved  channel. 

The  work  will  be  continued  above  or  below  Big  Buck  Shoals  as  may- 
be direoted  by  Congress. 

The  appropriation  should  be  divided  as  follows  : 

From  Brevard  to  Big  Back  shoalH 18,000 

From  the  foot  of  Long  Bhoal  to  Smith's  Bridge 32,000 

Appropiiation  needed  for  the  year  ending  Jane  30,  1888 40,000 

Money  statement. 

July  1, 1886,  amonnt  avaiUble $211  77 

Jnly  1,  1886,  amonnt  expended  daring  fiscal  year,  exoloaive  of  liabilities 
ootetanding  Jnly  1,  1885 BS  00 

Jnly  1,  1886,  amonnt  available 159  77 

{  Amonnt  (esUmated)  reqnired  for  completion  of  existing  project 79,000  00 
AmonDttWoanbepToBlabl/expeDdedinfisoalyBaiendingJnneaOilDSe    40,000  00 
Snbmitted  in  complianoe  with  ceqairementa  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Uhitbd  States  EifaiNSEa  OypiCB, 

Waskington,  D.  C,  May  4, 1886. 
Oensbal  :  I  bare  the  boaor  to  aabmit  tny  report  of  an  examination 
of  the  Aqnednct  Bridge  over  the  Potomac  Biver  at  G-eorgetown,  D.  0., 
made  is  obedience  to  the  order  of  the  Chief  of  EngiueiTH,  dated  Feb- 
ruary 26, 1886,  and  in  compliance  with  a  resolution  of  the  Senate,  which 
is  aa  follows : 

In  thb  Srnatb  op  trk  United  Stateb,' 

February  Sh,  1886. 
Brtotvtd,  Tbst  the  Secretw?  of  War  be  directed  to  canse  to  bo  made  a  oarefal 
""'      '         '     ■  "  ■  •         .  "       fotown,  and  report  its  present  condition, 
irhen  tbe  aquednct  is  filled  wttb  water. 


A  brief  statement  of  the  enactment  relating  to  tbe  legal  status  of  the 
Aqnednot  Bridge  will  be  fonnd  in  my  report  dated  May  25, 1881  (Eonse 
Ex.  Doc.  166,  Forty-seventh  Congress,  first  session),  in  the  remarks  upon 
the  fourth  proviso  of  the  act  of  March  17  of  the  same  yeur. 

That  part  of  the  legislative  history  of  the  Aqueduct  Bridge  wliicb 
begins  with  the  authority  of  the  present  lessees  dates  from  the  act  of 
tbe  general  asnembly  of  the  State  of  Yirgiuin  passed  on  the  16th  day 
of  May,  1866.  By  this  act,  for  the  annual  rent  of  $1,000,  Henry  H. 
Wells,  Philip  Quigley,  and  William  W,  Dougan  became  the  lessees  for 
the  period  of  ninety-nine  years.  Under  their  authority  and  at  their 
expense  the  bridge  was  completed  March  19,  1868,  and  was  declared  a 
legal  structure  by  act  of  Congress  approved  July  27,  1868.  (See  Stat- 
utes at  Large,  vol.  15,  page  'J3l.)  This  act  consists  of  a  preamble  and 
seven  s/>ction8,  which  are  substantially  as  follows : 

The  preamble  states  that,  by  act  of  Congress  of  May  26,  1830,  the 
Alexandria  Canal  Company  vas  incorporated,  aud  authorized  to  con- 
Btrnct,  operate,  and  maintain  a  canal  from  Georgetown,  in  the  District 
of  Columbia,  to  Alexandria,  in  tbe  State  of  Virginia,  with  an  aqnednct 
across  the  Potomac  Elver  at  Georgetown ;  and,  further,  that,  by  an  act 
of  the  General  Assembly  of  the  State  of  Virginia  (February  16^1366), 
the  Board  of  Public  Works  was  authorized  to  unite  with  the  corporate 
authorities  of  the  city  of  Alexandria  in  making  disposition  of  tbe  Alex- 
andria Canal ;  and  by  joint  vote  of  the  Board  of  Public  Works  and  by 
the  vote  of  a  majority  of  the  stockholders  of  the  said  canal  company 
the  president  and  directors  of  the  said  canal  company  were  empowered 
and  directed  to  lease  the  said  canal  for  the  period  of  uinety-nine  years ; 
and  that,  on  the  16tb  day  of  May,  1866,  the  said  president  and  directors 
did  grant,  lease,  and  convey  the  said  canal,  its  aqnednct,  locks,  bauke, 
lands,  gates,  and  property  of  alt  description  to  Henry  H.  Wells,  Philip 
Quigley,  and  William  W.  DuDgau. 

Section  1  declares  the  aqueduct  to  be  a  legal  structure. 

Section  2  authorizes  and  empowers  the  lessees  to  maintaiu  and  op- 
erate said  aqueduct,  and  also  to  erect,  build,  operate,  aud  maintain  upon 
and  over  the  stone  piers  upon  which  tbe  aqueduct  now  rests  a  bridge 
for  the  passage  of  persons,  animals,  and  vehicles. 
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Section  Sempowers  the  Iti^sees  to  lAyouturid  operate  a  railroad  across 
said  bridge. 

6kc.  4.  And  beitfHrthfr  fnael/id.  Thatassoou  u  the  Chief  Edkldmc  of  tllB  Army 
Bhatl  cerlify  Ui  the  ttt)urut»r;  <if  VVar  that  the  Hsid  bridge  la  bo  far  camplettMl  aa  to  be 
ready,  flt,  and  cnaveuieut  fi)T  the  passagu  of  persons.  iiniaiaU,  and  rebiclei,  the  said 
leaseeB,  and  their  legal  repreeentatirea  may  demand,  have,  and  reoeire,  in  odvaoce, 
the  following;  tolls,  to  wit :  For  any  foot  poaiiengeT  crossing  on  said  bridge,  2  cent* ; 
for  any  horse,  mule,  or  Jiick,  any  ox,  or  other  homed  cattle,  5  cents  l  for  »ny  vehicle 
drann  by  one  animal,  15  cDnta ;  drawn  by  two  animals,  li5  cents;  drawn  by  four  ani- 
mals,  35  cents,  but  no  extra  charge  shall  be  made  fur  the  driver  of  suah  vehicle ;  for 
any  hog,  sheep,  or  other  live  creature,  1  cent ;  whiuhoirtitiuate  shall  be  pnbllHheit  for 
throe  weeks  in  two  daily  |>ap«rs  in  the  city  of  Washiu^tou  at  the  expense  of  the  com- 
pauy :  Prori^d.kimever,  Thut  it  shall  beiaivlul  fur  naid  lessees  loooDimute  those  rntes 
to  persons  Teqniring  yearly  jiasHes.  •  ■  •  Pravided.koieeeer,  That  said  bridge  is 
open  and  free  for  the  paiuaijn  of  troops  nod  [nunitiuusof  war  by  tiie  llniled  States 
witbont  cbsreeor  conipi'iiBution  or  any  kind. 

Skc.  5.  Jnd  btit/arltirrettaelfd,  That  in  case  the  bridge  shall  notbe  fully  completed 
within  five  years  from  the  passage  of  this  act,  theu  this  act  shall  be  null  and  void. 

Section  6  prohibits  tb«;  lessees  from  granting  exclusive  pririlege  or 
rights  to  any  corporation. 

Sec.  7.  And  be  it  farlhtr  tnanttd,  Thiit  tlie  right  i:t  hereby  reserved  to  Congress  to 
amend,  alter,  or  repeal  this  act. 

Approved  July  !i7,  IBIiS. 

As  before  stated,  tbe  bridge  was  completed  March  19,  1868;  the  cer- 
tificate required  by  section  1  of  tbe  aboTe  act  was  issued  Jaouary  9, 
1869,  ia  a  letter  by  Qenei'al  A.  A.  Humphreys,  Chief  of  Eogiaeers,  ad- 
dressed to  tbe  Hon.  J.  M.  Schofleld,  major-general  and  Secretary  of  War. 
By  this  certificate  the  bridge  was  declared  "  ready,  fit,  aud  convenieut 
for  the  passage  of  persons,  animals,  and  vehicles,"  and  the  lessees  were 
aathorized  "to  demand,  have,  and  receife,  iu  adpauce,"the  tolls  as 
specified  ill  sectiou  4  above  quoted. 

GENBSAL   DEBCRIFTION   OF  THE  BKIDOE   AS  COMPLETBD  MARCH  19, 
1868. 

The  piers  of  the  aqueduct,  constructed  to  carry  the  Chesapeake  and 
Ohio  Canal  across  the  Potomac  River,  were  buitt  under  the  direction 
of  Capt.  William  Turnbtill,  Corps  of  Topographical  Engineers,  and  are 
composed  of  heavy  blocks  of  gneiss,  quarried  about  one  mile  below  the 
Little  Falls  Bridge,  on  the  Potomac ;  each  pier  has  an  ice-breaker  of 
cut  granite,  quarried  in  Sandy  Bay,  Massachusetts.  Between  the  abut- 
ments are  eight  piers,  about  110  feet  between  the  faces  at  the  top ;  every 
third  pier  (two  in  all)  is  16  f«et  wide  at  top ;  the  remaining  six  piers 
are  7  teet  wide.  The  top  of  each  pier  is  about  30  feet  above  ordinary 
high- water  mark.  According  to  the  first  design  the  superstructure  was 
to  be  of  stone  arches,  but,  for  reasons  of  economy,  a  trough  of  kyanized 
■wood  was  substituted,  of  the  pattern  designed  by  Colonel  Long,  of  the 
Topographical  Gugiueers. 

The  aqueduct  wasusedby  tbeGovernmentduring  the  war,  the  water 
being  drawn  from  the  trough,  aud  a  roadway  laid  upon  the  floor.  This 
bridge  iKicoming  much  decayed,  its  place  was  supplied  by  the  lessees, 
who  built  the  present  structure,  which  is  a  Howe  truss,  strengthened 
by  arch-ribs. 

The  trough  of  the  aqueduct  and  the  tow-path  rest  on  tbe  lower  chord, 
and  a  highway  bridge  and  foot-path  rest  on  the  upper  chord. 

Ulton  each  of  the  narrow  piers  the  arch-iibs  of  one  span  abut  against 
tbe  arch-ribs  of  the  next  span,  a  wrought-iron  plate  being  inserted  be- 
tween them ;  over  the  abutment  piers  the  arch-ribs  abutagainst  skew- 
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backs  of  Georgia  pine.  At  the  nortli  end  three  Howe  trosses  span  the 
canal  and  connect  the  roadway  of  the  bridge  with  one  of  the  streets  of 
Georgetown  (Bridge  street) ;  at  the  soatb  end  a  trestle  bridge  connects 
the  roadway  with  the  Virginia  shore. 

REPORT   OP  AN  EXAMINATION  CONCLUDED  MARCH   16,   1886. 

In  malfiog  the  examination  a  hatchet  was  ns^d  to  sound  the  timber, 
and  a  pick  and  aagnr  were  employed  to  penetrate  all  ancb  places  as  ex- 
hibited signs  of  decay.  The  condition  of  the  parts  will  now  be  given 
in  the  same  order  as  that  adopted  in  the  report  of  April  14, 1881. 

For  convenience  of  description  f  fanve  divided  the  bridge  into  three 
general  parts,  beginning  at  the  north  end  :  First,  the  Georgetown  ap. 
proach ;  second,  the  aqueduct  proper;  and,  third,  the  Vi^inia  approach, 

GEOEGETOWB  APPBOACH. 

This  approacb  consists  of  three  parts,  viz : 

(1)  An  abatmeut  and  iwo  atriDsers,  5  iucheB  by  12  ioobcB.  nitb  crou-plank- 

Ing  Ttom  M  ut  Brtdge  streel  lo  troBs  over  canal 25    0 

12)  Three  trusMB  BpanniDjc  tbe  Cbrsapeake  aodObio  Canal 107    9 

(3|  A  vrieB  of  trrsrleB  eitemlirij;  to  tlie  aqtiednct  proper,  aqd  snpportlDg 

the  roadway 173    0 

ToUl 305    9 

Its  condition  will  now  be  given  : 

(1)  The  abutment  is  in  fair  condition. 

(2)  Tbe  trasses  are  strong  and  in  good  condition,  but  the  floor  beams, 
6  by  12  inches  in  cross  section,  resting  on  tbe  lower  chords,  and  sup- 
porting the  carriage-ways  and  foot-paths,  are  in  very  bad  condition. 

Tbedefecrive  ftoor-beams  are  given  below  in  order,  beginning  from 
he  Georgetown  end : 


No.    A,  rotten  6  inches  Id  depth  at  eud. 

No.    4,  rotten  ^t  inches  In  depth  at  end. 

No.    5,  rotten  A  incheH  in  depth  at  end. 

No.    K,  rotten  Sinchea  in  deptb  atend. 

No.    7,  rotten  6  iucbes  in  depth  at  end. 

No.    if,  rotten  entirely  through  at  end. 

No.    tf,  rotten  tf  inches  in  depth  at  end. 

No.  10,  rotten  6  inchrn  in  depth  at  end. 

No.  11,  rotten  4}  incbee  in  deptb  at  end. 

No.  13.  rotten  4  inches  id  depth  at  end. 

No,  13,  rotten  entirely  throngb  at  end. 

No.  15,  rotten  eutirelf  through  at  end. 

No.  17,  rotten  entirely  tbroiiKh  at  end. 

No.  19,  rotten  entirely  thrciiigb  at  end. 

No.  21,  rotten  (H  inches  in  deptb  nt  end. 

No.  tM,  rotten  half  crow-Bectiun  at  end. 

No.  23,  rotten  4  Inches  in  depth  at  end. 

No.  24,  rotten  4  inches  in  depth  nt  end. 

No.  2.%  rotten  entirely  through  at  end. 

No.  26,  rotten  tno-thirds  crnss-HectJon  at  end. 

No.  27,  r«tteu  &i  incboB  lu  depth  at  eud. 

No.  W,  mtt«n  entirely  tbroiigh  at  end. 

No.  S<>,  rotten  4  iocbes  in  depth  at  end. 

No.  30,  rotten  6  iocbea  In  Uopth  at  eud. 

One  inner  brace  at  Quorgetuvoi  end  ot  triis.t  roti 
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No.    2,  Totteo  snttiely  thn>ngh  at  end. 

No.    S,  roit«n  10  inches  in  depth  at  eod.  . 

No.    5,  rotten  6  inches  in  depth  at  end. 

No.    6,  rotUn  61  iuche*  in  depth  at  end. 

No.    K,  rotten  S  inobeg  in  depch  at  end. 

No.    9,  rotten  8  incbea  in  depth  at  end. 

No.  11,  rotten  i  iuches  in  depth  at  end. 

No.  14,  rotten  4  inolies  in  depth  at  end. 

No.  17,  rotten  5}  tnchea  in  depth  at  end. 

No.  tiO,  rotten  3^  inchea  in  depth  at  end. 

No.  21,  rotten  10  iuobea  in  depth  at  end. 

No.  23,  rotten  1  inch  in  depth  at  «nd. 

No.  27,  rotten  ID  Inohea  in  depth  at  end. 

No.  its,  rotten  3}  iDohe«  in  depth  at  end. 

No.  30,  rotten  6  inches  in  depth  at  end. 

No.  33,  rotten  4  inches  in  depth  at  end. 

(3)  The  trestles  are  io  (cood  couditioa,  but  require  aligbt  rep^iirs. 

AQDBDUCT  PBOPBE. 

The  elevation  aud  plan  in  the  drawing  (A)  preaeut  a  view  Trom  the 
west  looking  down  stream. 

Befereoce  is  made  by  figures  to  panel  points ;  the  even  numbers  refer 
to  the  lower  chord ;  the  odd  numbers  refer  to  the  top  chord. 

This  division  cootains  the  roadway  and  aqueduct  beneath  it,  and  each 
span  is  constructed  of  wood,  of  the  pattern  known  as  the  Howe  truss. 
It  is  composed  of  two  trusses,  an  up-stream  truss  and  a  down-stream 
truss.  Each  truss  is  between  two  arch-ribs,  making  four  arch-ribs  in 
each  span.  Each  arch-rib  is  composed  of  four  pieces, except  the  up- 
stream rib,  which  has  five  pieces. 

There  are  ninespans.  The  average  length  of  each  chord  is  116.84  feet; 
the  total  length  Ijetweeu  extreme  angle  blocks  is  1,061  feet 

The  following  statement  includes  the  counter-braces,  which  were  omit- 
ted in  the  report  of  18S4.  The  dangerous  effectof  the  moving  load  upon 
these  braces  is  neutralized  when  the  bridge  carries  its  load  of  water. 
All  timbers  were  examined  which  exhibited  to  the  ear,  when  they  were 
sonnded,  or  to  the  eye  some  indication  of  deterioration.  Many  defective 
timbers  may  have  escaped  examination. 

The  condition  of  the  various  parts  as  ascertained  by  the  examination 
is  as  follows: 

Dovn-itrMBt  trim  and  arch. 

At  3,  end  of  first  and  third  pieces  of  inner  and  third  pieoe  of  outer  arch -rib  rotten. 

At  2,  4,  and  J,  fourth  piece  of  itrch.rib  rotten. 

At  4,  angle-block  broken. 

At  6,  outer  brace  rotten  2  ioclies  iu  depth ;  cuunt«r  worthless,  old,  and  cut  stray  at 

At  12,  ooDDter  loose. 

At  13,  QrsC,  Hecund,  and  third  pieces  of  arch-rib  rotten  3  iuuhea  io  depth ;  angle- 
block  crushed. 
At  14,  third  piece  of  cord  rotten. 

At  17,  fonrth  piece  of  inner  arch  rib  rotten  5  inches  in  depth ;  augle-blook  broken. 
At  IR,  caniajte-beam  rotten. 
From  la  to  ao,  fonrth  piece  of  inner  and  outer  arch-ribs  badly  rotten. 

Up-ilream  (rut*  and  are\. 
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From  6  to  8,  first  piece  of  arch-rib  n 

At  8,  10,  and  I'i,  oarriage-beamH  rotten,  split,  or  defeotire. 

At  10,  connter  too  abort ;  doe«  not  reaob  angle'block. 

At  13,  ooanter  tacha  6  feet  of  reaobing  cbora. 

At  13,  fourtb  piece  of  cbord  rotten  3  inobm  iadsptb. 

At  14,  all  pieces  of  cbord  slightly  rotten. 

At  15  and  17,  angle-blocks  broken. 

At  20,  second  piece  of  arch-rib  crashed ;  fonrtli  piece  rotten. 

SECOND  SPAM. 
Doum-tlreavt  tnm  aad  ariik. 

From  3  to  5,  third  piece  of  arch-rib  rotten. 

At  4,  carriage-beam  split  aod  rotten ;  angle-block  broken. 

From  4  to  6,  first,  second,  and  third  pieces  of  arob-rlb  rotten  and  sliaky. 

At  5,  fonrtb  piece  of  aich-rib  rtrtten. 

At  7,  second  and  third  pieces  of  arch-rib  rotten  4  inches  Id  depth. 

From  7  to  9,  fonrtb  piece  of  nrcb-rib  ioti«D. 

At  a,  ooanter  worthless ;  oid  titaber. 

At  lU,  connter  rotten. 

From  10  to  13.  second  and  third  pieces  of  chord  rotten. 
^t  Vi,  fourth  piece  of  chord  rotten ;  both  ooanten  rotten. 

At  13,  saspensinn  block  cniabed. 

F^m  13  to  19,  foarth  piece  of  arob-rib  rotten  and  sbaky. 

At  14,  second  aad  fifth  pieces  of  obord  rott«n  ;  timber  and  ooant«r  defeotive. 

At  15  and  U,  angle-blooka  broken . 

At  16,  first  piece  of  outer  arob-rlb  crashed ;  second  and  third  pieces  of  chorda  Tot- 
teo. 

At  IS,  third  piece  of  chord  and  third  and  fourth  pieces  of  inner  arob-rib  rotten  2 
inches  in  depth. 

Up-*tream  Iruii  and  areh. 

At  1,  flret  piece  of  cbord  rntt«n  halfway  tbrongh. 
At  3,  outer  poet  rotten  ;  side  of  aroh-rib  rotten. 

From  2  to  4,  top  piece  of  arcb-rib  rotten  3  inches  In  depth ;  old  and  split. 
At  3,  second  piec«  of  obonl  rotten  4  inches  in  depth. 
At  5,  6,  15,  aarl  17,  angle-blocks  broken. 
At  6,  Brat  piece  of  cbord  rotten  4  incbes  in  depth. 
From  7  to  11,  aecond  piece  of  chord  rott«n  3  Inches  in  depth. 
From  9  to  13,  top  piece  of  arcb-rib  cracked,  rotten,  and  ont  into. 
At  ID,  ODt«r  brace  rotten  3  incbea  in  depth  and  weather-cracked ;  connter  rotten  at 
foot.  , 

At  10,  VI,  and  IS,  corriage-beama  old  and  rott«n. 
At  13,  firat  and  third  pieces  of  chord  rotten  3  and  4  inches  in  depth. 
At  14,  oater  brace  rotten  2  incbea  in  depth. 
At  15,  top  piece  of  arch-rib  rotten  4  inches  in  depth. 
At  16,  oater  brace  half  section  rotten. 
At  17,  flrat  piece  of  chord  rotten  3  incbes  in  depth. 
At  18,  angle-block  crashed. 

THIRD  SPAN. 
Doum-ilrtant  Uriitt  and  arok. 

At  3,  outer  poat  rotten  at  foot. 

From  3  to  8,  first  piece  of  chord  old,  rotten,  and  weather-oracked. 
At  3,  4,  fi,  6,  and  7,  angle-blocks  broken. 

From  7  to  11,  top  piece  of  arcb-rib  badly  rotten  and  weather-oracked. 
At  10,  nnder  aide  of  chord  crnabed  into  and  rotten. 

At  13,  third  piece  of  obord  rotten ;  chord  somewhat  crushed  between  angle-block 
and  gib-plate. 
At  13,  inside  of  outer  arch-rib  rotten  where  braces  cross. 
From  13  to  15,  first  piece  of  chord  weather-crocked  and  rotten. 
At  15,  oater  brace  old  and  rotten. 
From  14  to  16,  second  piece  of  chord  rotlen. 
At  16,  connter  broken. 
At  SO,  top  piece  of  inner  arch-rib  rotten. 
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From  2  to  4.  finit  piece  of  arch-rib  rotteo ;  Hftb  ]>ieo«  rotMu  eatirely  thronffti. 

At  3,  5,  6,  T,  16,  Buil  18,  ADKle-blookB  broken. 

At  4,  secDud  piece  of  chord  rotten  3  iachea  Id  depth. 

At  6  and  16,  carriage-beaciiB  rotten  and  weather- cracked. 

At  7,  second  piece  uf  cburd  rott«D  4  inchea  in  depth. 

At  8,  outer  brace  rotten  bi  inches  in  depth. 

At  9,  first  piece  of  chord  r«tt«n  6  inches  in  depth. 

From  9  to  11,  first  and  third  pieces  of  chord  rotten  :i  iucbe*  in  depth. 

From  9  to  13,  top  piece  of  arch-rib  rotten  entirely  through. 

At  I'J,  both  conutei-s  very  poor;  cracked  auil  sections  soiall. 

From  13  to  15,  tirst  and  third  pieces  of  chord  rotten  from  3  to  4  inches  in  depth. 

At  15,  top  piece  of  oatnr  arch-rib  rotten  .=>  inches  In  depth. 

At  18,  third  piece  of  chord  rotten  '2  inches  in  depth;  inner  brace  rotten  4  inches  ir 
depth. 

A.t20,  first  piece  of  chord  rotten  3  incbes  in  depth ;  three  braces  rotten  3  inches  in 
depth ;  inner  post  rotten  6  inches  in  depth. 


Doan-ilraam  Irtut  and  arck. 
At  1,  both  poste  shaky. 

At  2,  timber  ekew-back  crasbed ;  third  piece  of  arch-rib  rotten. 
At  3,  5,  7,  10, 13,  and  15,  angle-blocks  broken ;  at  10,  badly  crushed. 
At  4,  inoer  side  of  arcli-rib  rotten;   carriage-beam  wearber-crocksil  and  rotten; 
ttmber  of  both  braces  old,  weather- cracked,  and  defective. 
At  5,  fourth  piece  of  chord  shaky. 
Ate,  third  and  fourth  piece*  of  chord  rotten. 

From  7  to  15,  top  piece  of  arch-rib  old,  weather- cracked,  and  rotten. 
At  18,  under  side  of  oarri age-beam  rotten  aud  crushed. 

Up-tlream  trvu  and  arck. 

At  S,  fifth  piece  of  outer  aroh-rib  and  whole  of  Inner  aroh-rib  rotten  ;  abont  half 
■eotion  of  inner  braee  rotten ;  inner  post  partly  rotten. 

Prom  2  to  4,  seoond  piece  of  chord  rott«n  6  inches  in  depth ;  fourth  pieoe  half  sec- 
tion rotten. 

At  5,  top  piece  of  aroh-rib  rotteu  5  incbes  in  depth. 

At  6,  chord  lacks  4  Incbes  of  cross-section. 

At  7,  8,  aud  14,  angle-blocks  broken. 

At  8,  second  piece  of  chord  rotten  6  itiches  in  depth  ;  third  piece  of  chord  rotten  3 
incbes  in  depth. 

From  9  to  tl,  first  and  third  pieces  of  chord  rotten  2  and  3  inches  in  depth. 

From  9  to  13,  top  piece  of  outer  arch-rib  very  defective. 

At  10,  counter  4  feet  short  of  reaching  chord. 

At  10  and  14,  carriaee-beauia  rotten  and  weather- cracked. 

At  IS.  third  piece  of  chord  rotteu  6  Inches  in  depth ;  fonrth  piece  rotten  3  inches 
in  deptn. 

From  ):i  to  15,  top  pieces  of  outer  and  iuuer  aroh-ribs  rotten  and  cracked. 

At  14,  outer  brace  rotten  entirely  through. 

At  16,  both  braces  rotten  5  inches  iu  depth. 

From  18  to  20.  fourth  pieoe  of  chord  and  inner  post  rotten ;  fourth  piece  of  innei 
aroh-rib  rotten  naif-way  through. 

At  20,  In  outer  arch-  rib  at  end,  Srst  piece  rotten  half-way  through  ;  second  and 
third  pieces  wholly  rotten;  fourth  piece  four-fifths  of  section  rotten;  fifth  pieoe 
sli|{ht)7  rotteu. 


At  3,  4,  5,  7,  13,  aud  15,  angle-blocks  broken. 

Ate, outside  brace  slightly  rott«n;  con uI«t lacking. 

From  6  to  10,  fourth  piece  of  chord  rotten. 

From  7  to  15,  top  piece  of  arch-rib  old  and  rotten. 

At  8,  outer  brace  rotten  3^  inches  in  depth. 

At  10,  blocking  on  carriage-beam  rotten. 

At  11,  second  piece  of  chord  rotten  5}  inohea  in  depth ;  inner  brace  shaky  and  rot 
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At  12,  second  aaA  fonrtb  piacei  of  cbord  rotten  3f  inuhes  in  depth. 

From  13  to  15,  top  piece  of  inner  arcli-rib  rotteu  Hodabaky. 

At  14,  oacriage-beau)  rtitten  ;  second  and  tbird  piecoa  of  chord  rotten  3i  inohoe  in 

Up-ttream  tru«*  ond  aroh. 

At  3,  outer  post  out  of  place ;  teoood,  tbinl,  and  fourtb  pieoea  of  arcb-rili  rotten  4  to 
6  laches  in  depth. 

from  3  to  4,  firat  and  aeeond  pieces  of  chord  Totten  3  to  3^  inches  in  depth. 

At  3,  4,  5,  6,  16,  and  IH,  angle-blooks  broken. 

At  6,  S,  to,  and  1^,  carriage- beam  a  old,  weatber-c  racked,  and  rotten. 

At  U,  counter  rotten  at  foot. 

At  lU,  gib-plate  crnsbed  into  chord. 

At  13,  one  cunnter  &  feet  abort ;  other  counter  old  and  rotten  at  foot. 

At  VI  to  14,  second  piece  of  chord  rotten  2  incbes  in  depth. 

At  13,  second  piece  of  chord  rotten  3^  inches  in  depth. 

At  14,  third,  fonrtb,  and  fifth  pieces  of  chord  rotten  3  to  4  inches  in  depth,  and 
weather- cracked . 

BtXTK  SPAN. 

D«ien-itream  (rua  and  arek. 

At  1,  third  piece  of  arch-rib  old  and  rotten. 
At  3,  5,  7,  13,  15.  17,  and  18,  angle-blocks  broken. 
At  4,  onter  brace  rotten  2  inches  in  depth. 

From  6  to  a.  second,  third,  and  fonrtb  pieces  of  chord  rotten  2  toS^  inches  in  depth. 
From  7  to  15,  top  piece  of  arch-rib  old  and  rotten. 

At  V2,  second  piece  of  chord  rotteu  4  inches  in  depth;  oonnter  worthiest,  rotten  at 
*nd,  section  small. 
At  13,  vuter  brace  crashed  aud  split  at  upper  end.  • 

From  14  to  16,  second  and  third  pieom  of  chord  rotten  2  to  3^  inches  in  depth. 
At  16,  gib-plate  crushed  into  chord. 
At  SO,  inner  poet  rotten. 

Up-»trtam  Iruu  and  arch. 

ea  of  aroh-ri 
At  4,  6,  l.'i,  and  16,  angle-blocks  broket 
At  4,  B,  12,  14,  and  16,  carriage-beams  old,  weather- apt  it,  and  rotten. 
Prom  5  to  9,  top  piece  of  outer  arch-rib  rolten. 
At  6,  defective  blocking  at  carriage-beam. 
At  8,  counter  5  feet  short  of  reaching  chord. 

From  9  to  11,  second  and  third  pieceaol'  chord  rotten  3  iucheH  in  depth. 
At  10,  one-third  section  of  outer  Lirace  rotten. 
At  13,  timber  of  both  counters  poor  and  old. 
At  15,  third  piece  of  chord  rotten  3  incbea  in  depth. 
At  17,  top  piece  of  arch-rib  rottfn  aud  weather- cracked. 
At  18,  first  piece  of  inner  arch-rib  crushed  and  worthleaa. 
At  SO,  top  piece  of  outer  arch-rib  cracked ;  timber  akew-back  slightly  crushed. 


D<nv»-gtrfam  truit  and  arek. 

At  2,  bale  aeotion  of  inner  post  rotteu ;  second  aud  third  pieces  of  outer  arch-rib    ' 
rotten  1^  to  3  inches  in  depth. 

At  3,  angle-block  broken  in  two  places,  and  crushed  into  chord. 

At  4,  5,  15,  17,  and  18,  angle-blocks  broken. 

At  4,  end  of  inner  brace  crushed ;  second  piece  of  chord  rotten  6  Inches  In  depth. 

Prom  7  to  13,  top  piece  of  outer  arch-rib  old,  rott*u,  and  cut  into. 

At  8,  timt>or  of  outer  brace  old,  crushed  at  foot,  and  rotten. 

At  10,  12,  14,  and  18,  timber  of  carriage -beams  old,  weather- cracked,  or  rotten. 

At  10,  both  braces  shaky,  rotten,  and  crnnhed  at  foot ;  wooden  blocking  cracked ; 
third  piece  of  chord  old  and  rotteu. 

At  Hi,  tbird  piece  of  chord  ratten  Sj  inches  in  depth;  both  cdunters,  old  timber  and 
noall  section. 

At  14,  outer  brace  rotten  6  inches  in  depth;  inner  brace  slightly  rotten;  oonnter 

At  15  top  piece  of  inner  arch-rib  rotten  3  inches  in  depth. 
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Up-»trtatn  traif  and  ardt. 

From  1  to  3,  Brat  plwe  o(  chord  rotten  3  iDohes  in  depth. 

At  3,  fonrth  piece  of  enter  arch-rib  rotten  4  inohea  in  ilepth. 

At  3,  5,  15,  and  17,  ooaaters  nhort ;  do  not  reach  chord. 

At  4,  6,  6,  and  15,  anslu-lilooka  broken. 

At  4,  6,  10,  I-.!,  and  14,  carriage. beams  old,  woather-oracked,  or  rotten. 

From  9  to  13.  top  place  of  outer  aroh-rlb  rotEen  entirely  throngh. 

At  li,  one  counter  6  feet  short ;  the  other  conoter  poor  and  of  only  half  section. 

At  15,  second  and  third  pieces  of  chord  rotten  1  to  3  Inches  In  depth.   . 

At  20,  second,  third,  and  fonrth  pieces  of  onter  arch-rib  rotten,  nearly  worth)«M. 

KIOHTH  BPAN. 

Do«m-ilrtam  (riut*  and  arcli. 

At  2,  end  of  third  pieoe  of  inner  arcL-rib  rotten. 

At  3,  4,  5,  and  0,  angle-blocks  broken. 

At  6  and  18,  carriage-beaitaa  crashed  and  shaky. 

At  6,  two  pieces  ofohord  rotten  4  inches  in  depth. 

From  7  to  11,  top  piece  of  arch-rib  old,  weather- cracked,  and  cut  into. 

At  H,  first,  second,  and  third  pieces  of  chord  rotten  from  1  to  6  loohes  in  depth. 

From  'J  to  12,  inner  brace  rotten  at  ends. 

At  13,  one  counter  4  feet  short,  the  other  very  poor. 

From  13  to  14,  Srst  and  third  pieces  of  chord  rotten  3  and  4  inches  in  depth. 

At  14,  third  and  fourth  pieces  of  chord  rotten  3  and  6  Inches  in  depth;  Aflh  pieee 

At  15  and  17,  oonnters  too  short ;  do  not  reach  chord. 
At  30,  half  Motion  of  both  posts  rotten. 

Up'llream  tnw*  ami  arch. 

At  2,  first  piece  of  outer  aroh-rib  worthless  at  end ;  second  poor ;  third  and  fonrth 
lotteo  5  incbes  id  depth;  Bflh  slightly  rotteu. 

At  3,  7,  IJ,  in,  and  IT,  counters  too  short ;  do  oot  reach  chord. 

At  4,  anele-blook  brokeo  in  two  places. 

At  4  and  I'ii,  oaninze-beaiiis  old  anil  weather-split  or  rotten. 

From  7  to  9.  lateral  brace  rotten. 

At  9,  Qrst  piece  of  chord  rott«n  '2  inches  io  depth. 

From  9  to  1.^,  top  piece  of  outer  arch-rib  weather-cracked  and  rotten. 

At  10,  third  piece  of  chord  rotten  5  inches  to  depth. 

From  It  to  13,  Intersection  of  lateral  braces  rotten. 

From  12  to  16,  top  piece  of  enter  arch-rib  cracked  at  end. 

At  14,  third  and  ronrth  pieces  of  chord  rotten  4  to  6  inches  in  depth. 

At  14  and  16,  angle-blocks  broken. 

From  17  to  19,  third  piece  of  chord  rotten  3  inches  in  depth. 

At  18,  top  piece  of  outer  arch-nb  old  and  rotten. 

At  30,  second  piece  of  outer  arch-rib  at  end  rotten  4  inches  in  depth ;  third  and 
fourth  rotten  2  inches  in  depth ;  fifth  worthless. 

NINTH  SPAN. 

'  Z)t>M»i-*irMn  iruu  and  arch. 

At  3,  first  piece  of  outer  arch  ri,b  at  end  rotteu  about  half  section;  second  pieo« 
slightly  rotten. 
From  2  to  4,  first  piece  of  chord  rotten  5  inches  In  depth. 
At  4,  6,  13,  and  18,  angle-blocks  broken. 
From  5  to  9,  fonrth  piece  of  chord  old  and  rotten. 
At  6,  inner  brace  old,  rotten,  and  crushed. 
At  7,  block  of  sus  pun  si  on -rod  rotten ;  counter  too  short. 
Front  7  to  19,  top  piece  of  outer  arch  rib  weather-cracked  and  rotten. 
At  r*,  quarter  section  of  inner  brace  rotteu. 
At  H  and  16,  carriag^-beaius  old  and  shaky. 
From  8  to  9,  inner  brace  old  and  weather-cracked. 
At  10,  angle-block  crushed. 
At  12,  counter-brace  lacking. 
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At  18,  second,  third,  aad  fuurth  pieces  of  itiiieT  aroh-rib  rotten  at  side  3  inchea  in 
depth. 
At  90,  Mcood  piece  of  arch-rib  rotten  entirely  tbroogb ;  third  piece  slightl;  rottea. 

Up-ilream  trnti  and  aroA. 

At 8,  flnt  piece  of  oateraroh-rtb  rotten  balf  section;  second  piece  one-tiiird  sec- 
tion; third  piece  sligbtlr  rotten  ;  lifth  piece  rotten  entirel]>  through. 

At  4  and  18,  angte-btoclEs  liroken. 

From  5  tn  7;  tint  piece  of  cliont  rotten  2  incbes  in  depth. 

At  6,  counter  old  and  too  short. 

At  8,  carriage-beam  old  and  rotten. 

At  10,  one  counter  4  feet  abort ;  tbe  ntber  counter  ^  feet  short. 

At  11,  ilret  piece  of  chord  rotten  4  inches  in  depth. 

From  11  to  15,  second  piece  of  chord  rotten  6incbes  in  depth. 

From  10  to  13,  third  piece  of  chord  rotten  .1  to  4}  inches  in  depth. 

From  12  to  IH,  top  piece  of  inner  arob-rib  old  and  split. 

At  14  an<1  IC,  connters  4  and  A  feet  short. 

From  18  to  30,  second  piece  of  inner  arch-rib  rotten  entirely  throngh. 

At  20,  second  niece  of  arcli-rib  at  end  rotten  4  inches  in  depth ;  third  and  fourth 
pieces  rotten  entirely  tbroagh;  inner  post  weather-oraoked. 

the  followiog  farther  remarks  are  in^e  iu  outinuatioa  of  the  ex- 
aoaiDation  of  the  aqaedact  proper: 

Counter-braces. — The  counter- braoea  ii)  many  paneU  are  tacking,  aQtl 
in  others  defective.  Their  use  is  tnainly  to  resist  moving  loads,  and  any 
defect  in  tliem  dues  not  reader  the  bridge  unsafe  when  the  aqneduot 
contains  water. 

Floor-beams  of  the  aqueduct. — The  plan  calls  for  forty-five  tloor-lieama 
beoeath  the  trough.  Xew  beams  hare  been  placed  beneath  tbe  floor; 
bat  Id  many  of  the  spans  old  and  decayed  beams  still  remain.  The 
number  of  good  beams  varies  from  thirty-five  in  the  second  spaa  to 
fifty -five  in  the  fourth  and  seventh  spans. 

Floor-beams  of  the  deck  or  roadteay. — The  deck-beams  and  the  string- 
ers which  rest  on  them  require  a  general  overhauling.  Many  of  them 
are  decayed.  It  was  difficult  to  reach  these  beam^,  but  from  observa- 
tions from  below  I  should  recommend  tbe  removal  of  tbe  following,  viz: 
Nine  in  tbe  first  span,  eleven  iu  the  second,  tbirteeu  in  tbe  third,  eight 
in  the  fourth,  six  iu  the  fifth,  eight  in  tlie  sixth,  nine  in  tbe  seventh, 
thirteen  in  the  eighth,  and  nine  in  the  ninth;  a  total  of  eighty-six. 

Hand-raHmg.~th.ei  hand-railing  on  both  sides  of  the  bridge  is  defect- 
ive, and  should  be  replaced. 

Lateral  braces  to  resist  vittd-strain. — Since  the  examination  of  1881, 
the  braces  which  were  wanting  iu  the  upper  chord  have  been  replaced; 
bat  the  braces  of  the  lower  chord  remain  in  the  same  condition  as  when 
last  examined,  and  cannot  be  replaced  without  removing  the  subatruts 
beneath  the  bridge.  The  lateral  braces  which  have  been  removed  are 
shown  by  dotted  lines.  Their  places  are  now  supplied  by  the  timbers 
A,  B,  and  0.  The  straining-beam  B  is  placed  on  the  inside  of  the  down- 
stream chord,  which  is  the  concave  side;  it  extends  for  the  distance  of 
five  central  panels,  and  transfers  the  strains  through  the  struts  A  and 
C  to  tbe  foot  of  the  first  and  lust  panels  ou  the  opposite  or  up-stream 
side  of  each  span.  This  change  was  maile  neuessary  by  the  introduc- 
tion of  substrubi  and  straining  beams  beneath  the  floor  of  the  aqueduct, 
which  has  been  employed  to  convey  the  pressure  of  the  water  to  the 
piers.     Each  ti  uss  has  also  been  connected  with  the  piers  by  substrata. 

Xotwithstandiug  the  supiwrt  of  tbe  substruts,  tbe  bridge  exhibits  a 
tendency  to  turn  about  its  horizontal  axis,  which  tendency,  first  noted 
in  1876,  was  examined  in  1881  and  now  again  in  March,  1886. 
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The  followinfc  tobies  show  the  measnremeDta  of  the  overhangiu);  ot 
the  chord  and  arch  of  each  span  which  were  made  io  the  years  18S4 
audlSSG: 


G«orgetovD  BbutiaeDt    U  0      Fifth  pi»r 

Flnlpier 6\  '.  tj      fflitfa  pl«r 

SMoaaplsr lOi  i  7  '  SeTenih  p1«r  . . 

Tbirdpiar IS  5i  Klihth  pW 

Pinirthpi«r |  Hi  xi  >  Virginia ■bntm 


,    UoD  Dl    t    Udd  el 


«  lirougklhe/tfto/ 


tloD  or       Uoa  of 


Cenlfr  of  first  ipui  — 
CenUr  or  Moond  pl»  . . 
C«Dt*r  af  third  tpiui — 
Center  of  rogrtta  apiD  ■■ 


Intka.       JntAai, 


This  twisting  or  overhaticioe  Is  due  to  the  fact  that  the  center  of 
gravity  of  the  bridge,  when  loaded  with  water,  is  1.3  feet  to  the  west  of 
the  center  of  gravity  of  the  bridge  without  the  aqueduct  and  water. 

The  removal  of  the  lateral  braces  may  Ju  some  measnre  eaoonrago  this 
tendency,  which  is  the  probable  canse  of  the  deviation  of  the  lower 
chord  from  a  straight  line.  The  convex  side  is  up  stream.  The  amount 
of  deviation  is  shown  in  the  following  table : 

Per,  tin.  o/okori. 

BiiiiiilD»-  BiMDiiui'  '  EI■^lina-lEu■nlnlt■ 

llonof    I    Hon  of  Nnmber  of  apiD.  I    tinn  of  '   tlonof 

.     IdM.     I     1«8«.  \     I8U.     :     leat. 

.    ZiuAu.   I   India.    I  India,   j  Indtlt. 


Pint.. 


foanli.. 
Fifth.... 


These  three  tables  show  tbat  the  dangerous  defect  noted  in  187«» 
and  first  measured  in  1884,  is  much  reduced  at  the  present  dale  (March, 
1886).  This  improvement  has  been  ma<)e  by  the  superintendent  of  re- 
pairs. To  counteract  this  tendency  to  twist  or  revolve  a  frame-work 
was  recommended  in  the  report  of  1884  (see  drawing  B),  which  was  to 
be  erected  after  the  trunk  wits  restored  to  its  vertical  position.  It  per- 
mits the  passage  of  canal  boats  over  the  aquedutt.  Two  have  been 
erected,  one  on  pier  3,  the  other  on  pier  6.  One  should  be  placed  at 
the  center  of  each  span,  if  the  bridge  is  to  be  permanently  maintainel. 
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Settlement  of  the  arak-riba. — Tbe  superiuttiudent  states  tbat  tbe  top  of 
the  arch-ribs  was  aboiit  3  inches  balow  th»  top  of  the  chord  whea  tirst 
ooupleted.     Xo  maasnremeDts,  however,  were  kept. 

The  following  obBervatioos  are  interestiiig  as  data  for  furtlier  oom- 
puisoD. 

The  table  shows  the  number  of  iuohes  tliat  the  top  of  the  aroh  is  ver-  ' 
ticaliy  below  the  top  of  the  chord,  aod  aUo  the  difference  between  the 
oiMervatioDS  of  1884  and  1886: 


DoiTB-ttretiii  omtHldi  *reli-rl 


Dp4trSMn  oaUkls  uvli'rlb. 


18M.     I     18M. 


3 

4 

S 

s 


It  would  not  be  safe  to  predicate  any  statement  upon  the  above  table, 
since  tbe  reference  plane  of  the  arches  is  not  known  with  certAiuty. 
The  settlement  of  all  the  arches  appears  to  average  about  4  iuclies,  and 
the  arch  of  tbe  ninth  span  seems  to  have  settled  the  most.  Since  1884 
tbe  actual  settlement  has  been  1^  inches  in  the  ap-stream  arch  aud  4} 
iBcheain  tbe  down-stream  arch.  The  effect  of  this  difTerence  in  tbe 
altitude  of  the  arches  most  be  to  engender  aneqnal  straiiis,  which,  bow- 
ever,  do  not  appear  to  l>e  of  sufficient  value  to  endanger  their  stability. 

Hemarka  oh  the  arches. — It  was  originally  intended  that  tbe  arches 
sbunld  convey  the  strains  directly  to  the  piers;  as  constructed,  how- 
ever, each  arch  abnts  agaiust  the  arch  of  tbe  next  span,  aud  any 
derangement  in  one  or  inequality  in  tbe  force  is  conveyed  through 
the  series.  TheeQ'uctof  unequal  forces  is  apparent  upon  the  beel-platea 
between  two  successive  arches.  In  cases  where  the  decayed  rib-pieces 
have  given  wa^'  tbe  plate  is  much  bent  by  the  abutting  end  of  the 
opposite  uud  andeuayed  arch. 

Addition  of  arch-ribs. — It  is  said  that  the  truss  was  originally  designed 
to  sustain  the  entire  load,  aud  tbat  the  ai'ch  was  afterwards  added  un- 
der the  following  conditions: 

When  the  wat«r  way  tlr»t  let  into  the  trough  the  angle-blocks  gave 
way ;  new  augle-blocks  were  substituted,  aud  arch-ribs  were  then  added. 
If  this  statement  is  correct,  ilie  arch-ribs  must  have  been  added  before 
die  inspection  made  by  Major  Micbler,  for  this  oiBccr  mentioned  them 
in  186y.  The  arcb-ribs  and  trass  are  now  necessary  to  support  the 
entire  weight  of  the  aqueduct  aud  moving  load.  The  actual  assistance 
rendered  by  the  arch-ribs  and  the  trusses  depends  on  the  relative  degree 
to  which  the  vertical  rods  pertaining  to  each  are  screwed  up.  The 
entire  load  may  tw  divided  between  the  truss  and  the  arch,  or  may  be 
thrown  upon  either;  but  it  would  not  be  safe,  at  tbe  present  time,  to 
bust  the  load  to  the  support  of  the  truss  aloue  or  of  the  arch  alooe 
when  the  water  is  in  the  aqueduct. 
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Defect  of  ardh-riba.—'Wbeii  oonatracted  it  was  fonnd  neoessar;  to  cat 
the  upper  part  of  the  ribB  to  admit  tbe  washers,  nuts,  and  ends  of  the 
cross  rods  connecting  the  upper  chords  at  the  middle  of  tbe  spans. 
The  Qpi>er  pieces  of  the  outer  ribs  were  also  cut  into  to  provide  a  hori- 
zontal seat  for  the  blocks  npon  which  the  washers  of  the  suspendJug 
rods  rest,  thus  reducing  the  effective  cross-section  of  the  arch  timbers. 

Masonry  of  piera. — The  piers,  completed  about  tbe  year  1839,  are  in 
good  condition.  A  certain  amount  of  deterioration  was  observed  and 
noted,  but  it  was  not  measured.  It  consists  in  the  removal  of  the  ce- 
ment from  between  the  joints  of  the  ice-breakers,  and  also  from  the 
joiuts  OQ  each  side  of  tbe  piers.  This  defect  is  progressive,  and  althoagh 
it  may  be  some  years  before  danger  can  be  apprehended  from  this  caose, 
the  repairs  should  be  thoroughly  made  and  at  an  early  date. 

TIBGINIA.  APPROACH. 

This  approach  ie  oomiwsed  of  bents,  or  trestles,  extending  to  a  crib 
abutment;  each  bent  is  formed  of  a  ground-aill,  three  posts,  and  a  cap, 
supporting  a  roadway.  The  distance  from  the  end  of  the  aqueduct  to 
the  abutment  on  the  road  is  447  feet.  These  trestles  have  been  re- 
puired  since  the  examination  made  in  1SS4,  and  may  be  considered  to 
be  in  a  fair  condition.  Some  few  rotten  timbers,  posts,  and  floor-beams 
should  be  replaced.  - 

It  is  evident  from  the  above  examination  that  the  two  approaches  can 
be  easily  repaired,  and  that  tbe  division  which  shonid  be  carefully  con- 
sidered is  tbe  aquednct  proper. 

Before  the  Senate  inquiry  can  be  answered  the  ability  of  this  part  of 
the  bridge  to  resist  the  strain  to  which  it  is  subject  should  be  carefully 
determined  by  calculation. 


The  calculation  of  the  strength  will  be  made  on  three  hypotheses : 
Firtt  That  the  truss  sustains  tbe  permanent  and  moving  loads. 
Second.  That  the  arch  sustains  the  permanent  and  moving  loads. 
Third.  A  brief  consideration  of  tbe  part  which  arch  and  truss  per- 
form in  supporting  the  permanent  and  moving  loads. 

(1)   THAT   THE  TRUSS  SUSTAINS  THE  ENTIBB  LOAD,  PBRUANBNT  AND 
MOVING. 

Since  January  9,  1869,  the  date  of  the  certificate  of  the  Chief  of  En- 
gineers, tbe  bridge  has  been  in  continuous  use.  During  the  progress  of 
repairs  the  water  is  drawn  from  the  aqueduct ;  the  npper  deck  is  still 
used  for  ordinary  travel.  Five  years  atler  its  completion  the  first  re- 
pairs are  said  to  have  been  made  ;  since  this  time  the  work  has  been 
annually  repeated.  It  is  therefore  proper  to  recalculate  the  stresses 
which  the  bridge  was  designed  to  resist  and  those  to  which  it  is  now 
subject,  in  order  to  ascertain  its  present  strength. 

From  the  examination  just  made  it  is  evident  that  the  repairs  which 
have  been  made  annually  for  the  past  ten  or  twelve  years  have  not 
been  coextensive  with  the  decay,  and  that  a  progressive  deterioration 
is  noticeable  throughout  the  strncture.  Tbe  new  pieces  of  scaotliog 
which  have  been  substituted  for  the  old  differ  not  only  in  dimensioa 
bnt  often  in  the  kind  of  timber  employed. 
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Kitid  of  timber. — ^Tbe  kind  of  timber  nsed  canaot  be  ascertained  with 
precision.  Atthe  present  time  the  different  kinds  are  distributed  nearly 
as  follows :  The  chords  contain  about  equal  quantities  of  Georgia  and 
Sortti  Carolina  pine ;  the  mala  braces  are  composed  of  four-tenths  of 
Georgia,  and  the  remaining  siz-tentha  are  divided  between  North  Oaro- 
Una  and  white  pine ;  the  lateral  and  counter  braces  arc  wboU.y  of  white 
pine;  the  floor  beamsof  the  aqueduct  are  of  Georgia  pine,  and  the  floor- 
ing is  of  Virginia  pine ;  the  floor  of  the  highway  bridge  is  also  of  Vir- 
ginia pine.  The  arches  are  of  white  pine,  and  the  skew-backs  on  each 
vide  pier  ard  of  Georgia  pine.  The  weight  of  the  different  kinds  of 
timber  used  in  the  bridge,  distribnted  as  al)ove,  has  been  carefully  de- 
termined. 

Wmght  of  gtructufe  per  panel. — The  weights  per  square  foot  are  aa  fol- 
lows: 


XlDdofDutcrlaL 

^^Si. 

KisdotiuaeiUl. 

fimt. 

P«un4t. 

„ 

The  weight  of  the  structure  per  panel,  based  on  the  above  weights, 
is  36,400  pounds. 

Weight  of  water  per  panel. — The  dimensions  of  the  aqueduct,  tatien 
from  the  original  drawing  and  used  in  the  calculations  made  in  1884, 
are  less  than  those  determined  by  measurement.'  This  has  been  caused 
by  the  pressure  of  the  water,  which  has  increased  the  width  and  depth 
of  the  aqnedaot,  and  has  caused  it  to  sag  in  the  middle  of  each  span. 
The  height  of  the  water  varies  on  different  days,  being  greatest  on  Sun- 
day, and  its  weight  varies  with  the  amount  of  sedimentary  matter  held 
in  solntiun.  Taking  the  dimensions  found  by  measurement,  and  62j 
pounds  as  the  weight  per  cubic  foot,  the  weight  of  wat«r  per  panel  is 
about  88,000  pounds.  By  employing  this  weight  the  factor  of  safety 
will  be  reduced. 

Weight  of  moving  load  per  panel. — About  this  weight  engineers,  theo- 
retical and  praotiea],  differ  in  opinion ;  a  difference  due  to  the  estima- 
tion of  the  weight  which  the  bridge  may  be  called  on  to  supporL 

The  roadway  of  the  Aqueduct  bridge  is  often  crowded  with  spectators 
who  have  collected  to  view  a  boat  race.  It  would  not  therefore  be  safe 
to  assume  a  load  less  than  90  pounds  per  square  foot,  or  nearly  1  ton 
per  mnning  foot.  This  is  substantially  the  same  weight  as  that  rec- 
ommended by  a  committee  of  the  American  Society  of  Civil  Eugioeers. 
(See  vol.  4  l^nsactions,  page  124.)  With  this  weight  the  load  of  each 
panel  will  be  27,000  pounds.  It  is  safe  to  assume  that  the  timber  of 
the  truss  and  aroh  has  an  ultimate  compressive  strength  of  3,333  pounds 
per  square  inch  and  an  ultimate  tensile  strength  of  7,500  pounds  per 
square  inch. 


The  fblloiring  dimenaioDH  have  been  taken : 

length  of  trass feet....  111.33 

Length  of  panel do 13.37 

Height  between  center  of  upper  and  lower  chords.... do.'...  SI. 92 

Width  between  center  of  chords do 25.50 

Width  of  roadw&y  do 34.30 

NnmberofpsnelslDspan 9 


944       REPOBT  OF  THE   CHIEF   OF  ENGINEERS,  U.  S.  ASHY. 

The  following  weight*  bare  been  taken : 

Weight  of  wHter  per  panel pounds..  88,000 

Weight  of  Btmotnre  per  panel do 36,400 

Wetgbtof  living  or  moving  load  per  panel do 27,000 

Total  weight  of  atracture,-permaDeDt  and  moving  loads do 151,400 

Tangent,  .564;  seoant,  1.148. 

The  total  is  greater  than  that  assamed  in  tS84,  the  excess  beinfr  <)o6 
to  the  larger  aiDOQDt  of  water  in  the  aqaedaot,  which  will  have  the  effect 
of  slightly  rednclng  the  factors  of  safety.  The  center  of  gravity  of  th« 
Aqneduct  Bridge,  on  accoont  of  the  position  of  the  trough,  acts  apon  the 
dp-stream  side  with  a  lererage  of  1.3  feet;  and  the  top  and  bottom 
chord  of  each  panel  on  this  aide  will  becatled  ODtoaapport83,420ponDds. 
The  load  on  each  panel  of  this  truss  will,  therefore,  exceed  the  load  on 
the  down-stream  side  by  15,440  pounds. 

The  weight  of  83,420  pounds  niu^it  be  unequally  divided  between  the 
top  and  bottom  chord,  the  top  chord  supporting  22,020  pounds  (nearly 
equal  to  the  moving  load},  and  the  bottom  chord  supporting  61,400 
pounds  (not  quite  three-fourths  of  the  weight  of  water). 

The  total  load,  moving  and  permanent  (161,400  pounds),  is  divided 
between  the  upper  and  lower  chord  of  each  panel  an  follows : 

Wtigkl  per  pantl  diriifwl  betaem  ctordi  and  fnufet. 


UeDbar. 

^    IT,»tn«D 

"■■IJS- 

Totelon 

P«m<Cf. 

n.M* 

p^^.. 

Loirsr  chord 

fli.<oo 

K.m 

' 

In  this  truss  the  compression  of  the  top  chord  and  the  tension  of  the 
bottom  chord  are  greatest  at  the  central  panel,  and  the  greatest  strain 
on  the  braces  is  found  next  to  the  abutments. 

These  parts  will  now  be  considered,  and  as  the  strength  of  the  bridge 
depends  on  its  weakest  member,  the  strain  which  such  member  bears 
will  be  given. 

The  permanent  and  moving  loads  will  first  be  considered  as  a  perma- 
nent load  only,  of  161,400  [tounds. 

The  timber  being  assumed  as  sound,  the  stresses  on  the  chords  and 
braces  will  be  as  tbllows  (Sbreve  and  Humber) : 

Chords  of  up- atream  tniss. — The  greatest  stress  in  either  chord  iafonnd 
.n  the  middle  of  the  panel,  and  is  made  up  of  the  transverse  stress  of 
the  moment  of  rupture  of  the  beam  added  to  the  compression  in  the  top 
chord,  and  to  the  tensile  stress  iu  the  bottom  chord,  in  order  to  deter- 
mine the  entire  stress  in  either  of  these  chords. 

This  rule,  recommended  by  Trautwine  (ed.  1885,  p.  498)  and  based  on 
the  experimeuts  of  Hodgkiuson,  de)>eiids  on  the  tact  that  in  the  Howe 
truss  the  load  is  equally  distributed  along  the  chord,  and  is  not,  as  in 
iron  bridges,  concentrated  at  the  panel  points. 

In  the  top  chord  the  central  panel  will  be  subject  to  a  compressive 
stress  of  470,437  pounds,  which,  added  to  the  transverse  stress  of  the 
moment  of  rupture,  34,048  pounds,  will  give,  after  deducting  for  knots, 
defects  in  the  timber,'  and  in  seasoning,  a  factor  of  safety  of  1.46. 


APPENDIX  J — REPORT  OF  MR.   S.   T.   ABERT.  945 

In  tbe  bottom  chord  tlie  ceotral  panel  will  t>e  subject  to  tliu  tensiou 
of  470,487  pounds,  which,  added  to  the  traosverse  stress  of  tho  moment 
of  rupture,  94,940  pounds,  will,  after  the  redaction  of  tbe  constant  for 
knots,  seasoning,  kind  of  timber,  &c.  (Trautwine,  ed.  1885,  pp.  4G3  and 
493),  give  a  factor  of  safety  of  2.28. 

Braces  of  upitream  truss. — The  formala  used  at  the  present  time  to 
determine  the  strength  of  bracea  is  that  of  Gordon,  or  of  Sbaler  Smith, 
and  is  based  on  the  experiments  of  Hodgkinson,  reported  between  1840 
and  1857  (Trautwine,  ed.  1885,  p.  458).  By  these  writers  the  brace  is 
treated  as  a  pillar  subject  to  flexure  under  pressure. 

The  two  braces  at  2-3  or  at  17-18  are  subject  to  a  compressioD  of 
383,064  pounds  on  an  area  of  288  square  inches ;  treated  as  a  pillar,  ac- 
cording to  the  formula  of  Shaler  Smith,  the  two  weakest  braces  com- 
bined give  a  factor  of  safety  of  1.06. 

Tie-rods  of  the  up-stream  truss. — The  three  tie-rods  at  3-4  or  at  17- 
18  are  subject  to  a  tension  of  26,128  pounds  per  square  inch,  which 
gives  HHt  pounds — a  factor  of  safety  of  1.54  (Trautwine,  ed.  1885,  p. 
40S).  The  three  tie-rods  at  6-6  or  at  15-16  have  a  factor  of  safety  of 
1.66.  These  roda  ara  still  sound  and  have  outlived  the  wooden  parts 
of  the  bridge,  which  bave  been  repaired  aoDually  for  teu  or  twelve  years. 

DOWn-STBBAU  TBtTSS. 

This  truss  will  be  called  on  to  bear  a  load,  permanent  and  moving, 
equal  to  151,400—83,420  =  67,980  pounds,  which  will  be  divided  between 
the  top  and  bottom  chords ;  the  top  chord  supporting  17,944  pounds, 
and  tbe  bottom  chord  supporting  50,036  pounds. 

The  factors  of  safety  of  this  truss,  computed  by  the  same  formula,  are 
larger  than  the  factors  of  the  up-stream  trass,  and  need  not  be  further 
considered. 

The  same  remark  applies  to  the  factors  of  safety  of  the  tie-rods. 

HOTDia  LOAD. 

(1)  When  the  aqueduct  eontaine  water. — ^The  effect  of  the  passage  of 
caoal-boats  cannot  be  easily  determined.  The  water  will  be  displaced 
as  the  boat  enters  and  the  wave  which  follows  will  increase  the  load  on 
the  bridge  in  a  small  degree. 

The  effect  of  the  moving  load  of  27,000  pounds  upon  tbe  deck  is  more 
easily  determiDed,  but  its  effect  is  neutralized  by  the  inertia  of  the 
water. 

(2)  When  the  teater  is  withdrawn. — In  this  case  the  factor  of  safety  in 
tbe  top  chord  is  3.10.  but  in  the  lower  chord  the  stress  becomes  tensile, 
imd  gives  a  factor  of  safety  of  8.2. 

The  counter-braces  have  snfQcient  strength  except  iu  the  central 
panels,  but  are  inefBcient  or  lacking  in  the  first,  fourth,  fifth,  seventh, 
and  ninth  spans,  and  are  defective  in  all  the  other  spans. 

The  main  braces  next  to  tbe  abutment  will  sustain  a  stress  of  145,566 
pounds,  which  gives  a  factor  of  safety  of  2.8.  The  factor  of  safety  of 
the  three  tie-rods  at  one  point,  either  3-4  or  17-18,  is  4.5. 

The  main  braces  are  the  weakest  parts,  yet  when  the  timber  was  in 
aound  eondition  they  supported  the  load  without  danger,  although  the 
&ctor  of  safety  is  nnusually  small. 

(2)  THAI  IHB  ABOH  SUSTAINS  THE  PBEMANBHT  ABD  UOTIHa  LOADS. 

The  space  between  two  piers  may  be  generally  described  as  being 
'  by  a  Howe  tnua  and  an  ardi.    To  speak  acooxately,  howeveii 
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the  space  between  two  piers  U  spanued  by  two  trnsses  aud  foar  arch- 
ribB,  one  arch-rib  on  each  side  of  each  trnBB.  Bach  arch-rib  is  oom- 
poaed  of  four  pieces,  hewed  to  the  corre,  except  the  np-stream  arch-rib, 
which  has  five  pieces.     (See  drawing  A.) 

The  arch-ribs  are  independent  of  the  tmsaes,  that  is,  no  coonecdon  is 
made  between  them  by  bolts,  ties,  or  stmts.  The  trnss  supports  the 
roadway  npon  its  npper  chords,  and  the  aqueduct  upon  its  lower  chords; 
the  arch  lends  its  aid  to  support  the  trnsa  with  its  entire  load  by  mvaus 
of  carriage- blocks,  which  are  suspended  beneath  the  lower  chords  by 
rods.  (See  drawing  A.)  The  arch  is  therefore  aaxiiiary  to  the  trusn. 
These  carriage-blocks  were  origiDally  beams  which  extended  beneath 
the  two  lower  chords  of  the  trnss,  but  were  subsequently  cut  to  afford 
room  for  the  introduction  of  the  straining  beams  beneath  the  aqueduct 

DP-STBEAM  ABCB. 

The  foUowing  dfttft  are  employed : 

Span  of  Aioh feet..    117.00 

Dtotanoe  of  oentei  of  grarity  of  half  trnss do...      27.83} 

Distance  from  center  of  pressnre  of  akew-baok  to  center  of  preMura  of 

crown feet..      18.00 

Croee-aection  (rf  arch  In  middle  of  span •qoareinobae..    610.00 

CrM»-seotion  of  aroii  at  skew-back do....     810.00 

Load  on  span ponods..  750, 7iM 

PieaniTe  at  otown  of  arch do —  610,009 

Praeenre  at  skew-back do —  716,360 

Factor  of  safety  at  crown,  in  arch  as  originally  oonstmcted 4.i6l 

Factor  of  safety  at  skew-back,  In  arch  as  oiigioaUy  canstmated 3. 77 

(Hnmber's  Handy  Book,  page.  48.) 

The  suspension  rods  have  a  lactor  of  safety  of  2.45. 

On  account  of  decay  450  square  inches  shoald  be  deducted  from  the 
sectional  area  of  the  two  arch-ribs  in  the  np-atieam  arofa  of  the  foortli 
span,  leaving  an  available  cross-section  of  S60  square  inches,  which  will 
bare  a  foctor  of  safety  of  1.67.  This  arch  is  the  weakest  at  the  present 
time  in  the  bridge. 

In  four  of  the  arch-ribs,  viz,  the  first,  seventh,  eighth,  and  uinth,  the 
sectional  area  should  be  reduced  on  account  of  decay  by  dednotinfc  270 
square  inches,  leaving  an  available  sectional  area  of  640  square  inches, 
which  will  have  a  factor  of  safety  of  2.51.  These  foctors  of  the  arch  are 
based  on  an  ultimate  crushing  strength  of  3,333  pounds  per  square  inch. 

As  the  np-Btream  aich  is  called  on  to  bear  the  greater  weight  it  should 
be  the  stronger  of  the  two. 

(3)  COKSinBKA.TZON  OF  TEE  PABT  WHICH  AMOB  AKD  THUSS  FEB- 
FOBU  EN  SUFPOBTina  THE  PBBKUfEItl  AND  HOTINa  I^ABS. 

The  two  systems  must  now  be  considered  as  acting  together  and 
jointly  supporting  the  load  which  rests  primarily  npon  tiie  truss. 

The  resistance  which  each  system  can  offer  has  been  determined  by 
calculation,  but  it  is  not  practicable  to  proportion  the  resistance  which 
each  should  actually  offer  to  sustain  a  given  load.  The  a^iustment  of 
resistances  between  the  two  systems  must  be  left  to  the  judgment  of  the 
superintendent.  He  can  determine  which  must  be  the  greater,  but  can- 
not determine  its  value  in  pounds  or  in  tons. 

The  combination  of  truss  and  arch  as  it  exists  in  the  Aqnednct  Bridge 
was  employed  in  wooden  bridges  designed  as  late  as  1870.  While  it 
aSbrda  certain  focilities  for  making  repairs  it  does  not  admit,  in  con> 
struction,  of  that  economy  of  material  which  is  desirable  in  bridges 
boilt  of  iron  or  steel. 

The  method  em^doyed  to  obtain  the  results  given  below  will  be  fiiaod 
in  Haupt  on  Bridge  Oonstruotiou,  page  189.  .  -  ■ 
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The  following  data  have  been  used,  uid  all  calculations  refer  to  the 
np-«tream  trass. 

(1)  Top  ckord.— The  area  of  the  top  chord  is  taken  at  266  square 
UdiesaDd  resnltsfromdedacting  the  decayed  timber  actaally  observed. 
The  chord  is  calculated  as  a  pillar  by  Shaler  Smith's  formula,  and  a  de- 
duction of  one-third  is  made  for  knots,  crooked  grain,  &c.,  us  recom- 
mended by  Trautwine  (edition  1386,  page  493.) 

(2)  Bottom  chwd. — The  area  of  the  bottom  cbord,  after  dedncting  for 
decayed  timber  actually  obBerved,  is  259  square  inches.  The  constant 
for  tranSTerse  strength  is  redaced  one-third  as  recommended  by  Traut- 
vine  (edition  1886,  page  493),  and  the  constant  for  tensile  strength  is 
radnced  one-fonrtfa,  as  recommended  by  the  same  author  (edition  18)^5, 
page  463). 

(3)  Sraeea. — The  area  of  the  braces  next  to  the  abutment  is  288  square 
nwl»8.  Shaler  Smith's  formnla  is  employed,  and  no  deduction  is  made 
from  the  constants  other  than  that  included  iu  the  formula  (Trautwine,' 
edition  1885,  page  45S).  The  combined  action  of  the  truss  and  arch  is 
ealealated  accoraing  to  Hanpt  (Bridge  Constrnction,  page  188). 

(4)  AreJu*. — The  area  of  the  two  arch-riba,  after  deducting  the  decay 
•Onully  Obeerred,  is  360  square  inches  at  the  skew-back.  The  constant 
of  compression  reduced  one-third,  according  to  Trantwine,  will  be  3,333 
poonda  per  sqnare  inch. 

(5)  SwrpeMton  and  tie-rodi.— The  average  breaking  strength  assamed 
is  that  recommended  by  Trantwine,  which  varies  from  40,320  pounds 
per  square  inch  for  rods  2j|  inches  in  diameter  to  42,560  pounds  per 
square  inch  for  rods  1}  Inches  in  diameter. 

With  the  above  dato  the  following  fetors  of  safety  have  been  de- 
termined: , 

PwUm  topcbind 2.35 

FtrtlMboMoncbDfd 2l47 

FwUMbnecB 2.82 

Fottbeaieh  %t  Aew-bMk 4.91 

indtieiodB 2.30 


The  tie-rods  exhibit  no  appearance  of  deterioration,  although  they 
have  been  in  use  for  seventeen  years,  during  which  time  the  wooden 
parts  have  been  renewed  ten  or  twelve  times. 

The  &ctor  of  safety  of  the  arch  at  shew-back  is  double  that  of  the  sas- 
peosion  and  tie-rods  together.  The  excess  may  be  designed  to  prevent 
uy  change  in  the  form  of  the  arch. 

With  moderate  yet  eafflcient  strength  when  originally  coustmeted, 
the  aqoedoct  lacks  cross-bracing  necessary  to  give  rigidity  and  to  re- 
kiit  the  tendency  to  revolve  on  its  horizontal  axis.  To  prevent  this 
tendcDcy  a  system  of  cross- bracing  was  recommended  in  1884,  but  was 
sot  earned  out.  It  is  shown  in  drawing  B,  an^  is  designed  so  as  to  leave 
an  unobHtmcted  way  for  tha  canal-boats.  One  of  these  frames  should 
be  placed  at  the  center  of  each  span. 

From  the  above  table  of  factors  the  weakest  part  of  the  bridge  ap- 
peals to  tm  in  the  top  chord,  the  factor  of  safety  in  which  is  2.35  when 
the  sectional  area  to  which  the  formula  applies  is  in  sound  condition. 

asmiBAi.  COMCLUSIOnS. 

Hie  following  conclusions  are  drawn  from  the  report  of  inspection  and 
Emm  the  calcnlation  above  given : 

Approach^. — The  two  approaches  can  be  put  in  a  satisfactory  condi- 
tion by  r^laciBg  with  sosnd  timber  the  decayed  parts  mentionedin  the 
fengtiiif  nfiort  of  iospeotion. 
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Ameduet  proper. — The  Aquedact  Bridge  n'hen  thevater  ia  withdrawn 
can  be  made  eafe  for  the  passage  of  peraonsi  animals,  and  vehicles  1^ 
the  oompletiOD  of  the  following  repairs : 

All  decayed  and  defective  timber  shonid  be  replaced  by  sound  timber 
of  the  proper  dimensions.  The  floor,  floor-beams,  and  mncb  of  the  old 
tnmk  can  be  removed. 

The  straining  beams  and  aabstmts  will  not  be  needed  and  should  be 
replaced  by  Qie  lateral  braces.  The  connter-braces  now  wanting  in  the 
central  panela  of  each  span  shonid  be  supplied.  The  old  kyanized 
Btrats  against  the  sides  of  the  aqnedact  are  in  good  condition,  bnt  shoold 
be  properly  fitted  into  new  floor-beams  placed  beneath  the  aqnedact 

The  old  flooring  of  the  roadway  should  be  replaced  by  a  new  flooring. 

The  trasses  and  the  arches  should  be  restored  to  their  original  verti- 
cal positioo,  and  sfaoold  be  maintained  by  diagonal  ties.  Braces  can  be 
added  if  necessary.    (See  drawing  B.) 

Ha^v  of  the  carriage-blocks  in  each  span  are  defective  or  oseleea. 
The  emoienoy  of  the  arcb  depends  on  the  condition  of  t^ese  blocks,  and 
forty-five  have  been  connted  which  shonid  be  at  once  renewed. 

The  chords  and  parts  most  liable  to  decay  shoold  be  kyanized  or 
covered  with  zinc. 

After  the  completion  of  the  repairs  the  bridge  shoold  be  properly  ad- 
jasted  by  screwing  the  nets  of  the  tie-rods, and nnremitting attention 
shonid  be  given  to  the  maintenance  of  the  proper  adjustment  of  the 
load  upon  the  trasses  and  arohes. 

When  the  bridgeis  repaired  further  settlement  of  thearch  may  be  pre- 
vented by  replacing  the  old  timbers  with  new  of  exactly  the  same  di- 
mensions and  by  employing  heart  pine  for  the  skew-back  and  the  part 
of  the  arch  adjacent  ttiereto.  Iron  plates  should  be  employed  at  the 
abutting  ends  of  the  arcb-ribs. 

Syamned  timber  used  by  Captain  TurnbitU. — ^The  doration  of  kyanised 
timber  is  of  sufficient  importance  to  be  placed-  upon  record.  A  frag- 
ment of  kyanized  wood  nsed  by  Captain  Tamball  is  in  my  possession. 
It  weighs  44.6  ponnds  per  cubic  foot,  and  is  in  perfect  condition.  Its 
age  can  be  nearly  determined.  The  last  date  In  the  joomal  which  was 
kept  during  the  eoostruction  of  the  piers  is  December  16, 1837.  As- 
suming that  the  wooden  trough  woa  completed  three  years  later,  the 
BpecimeD  in  my  office  will  be  forty-six  years  old  in  December,  1886. 

The  distinguished  engineer  James  B.  Francis  testifies  to  the  superior 
value  of  the  Kyan  process. 

ANSWHE  TO  THE  BEITATE  BESOLUTION. 

The  answer  to  the  Senate  resolution  of  February  25, 1886,  will  be  found 
in  the  foregoing  report  of  examination,  which  gives  the  condition  of  the 
Aqueduct  Bridge  on  the  16th  day  of  March,,  1886. 

Coefficients  have  been  established  by  the  anthorities  on  bridge  build- 
lug  which  represent  the  proportion  that  the  ultimate  strength  of  ma- 
terials bears  to  the  strain  which  can  safely  be  brought  upon  them. 
Humber,  one  of  the  approved  anthorities  on  the  subject,  for  permanent 
load  upon  wooden  structures,  gives  a  factor  of  safety  ranging  &om  ito5. 

The  strength  of  a  bridge  Is  determined  by  its  weakest  part  The 
factor  of  safety  of  the  weakest  part  of  the  Aqueduct  Bridge  is  fonnd  in 
the  top  chord,  in  which  the  coefficient  is  2.35  when  the  bridge  is  loaded 
with  water  and  with  the  moving  load.  It  is  therefore  evident  that  when 
thoa  loa^  the  bridge  cannot  be  pronoonoed  to  be  safe  for  a  moTinf 
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l9ad  of  90  poandB  per  sqaare  foot,  and  that,  for  the  eecarity  of  ordinal; 
travel,  thoroagh  repairs  and  nnceasing  diligence  will  be  necessar;  to 
prevent  accident. 

I  am  indebted  to  the  courtesy  of  Mr.  W.  W.  DoDgan,  representiog  the 
lessees,  for  the  offer  of  every  facility  for  making  a  tborongh  ezaminatioD 
ot  the  bridge. 

Very  respectfiilly,  your  obedient  servant, 

S.  T.  Abebt, 
United  8Uite»  Agent. 
Brig.  Geo.  John  Kewton, 

OM^o/JEngiiteere,  U.8.A, 
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APPENDIX  K. 


atPSOTEMEST  OF  THE  HABBOS  AT  NOBFOLE,  TIBQINU ;  APPBOACH  TO 
KOBFOLK  BABBOB,  YIBQINIA;  CUBBTTOCK  SOUND,  COANJOK  AMD 
ED£im)K  BATS,  AKD  NOBTH  BTVEB  BAB,  NOBTH  CABOLDfA-IMPBOTE- 
MENT  OP  CEBTADT  EIVEES  IN  TIEGINIA  AND  NOBTH  CABOUNA. 


SSPOBT  OF  CAPTAIN  F.  A.  HINHAN,  CORPS  OF  ENQINBBBS,  OFFICBB  IS 
CHABOE,  FOB  THE  FISCAL  TEAS  BUfBINQ  JUNE  30,  188e,  WITH  OTHBB 
DOCUMENTS  BBLATINQ  TO  TSE  WORKS. 

lUPBOTBMENIB. 


1.  Harbor  «t  Nucfolk,  TirKinU. 

2.  AppnMMb  to  Norfolk  Hwbor  «ad  tb« 

UniMd  States  (Norfolk)  Nsvy-Tud, 
betwoBD  Lambert'a  Fomt  and  Fort 
Norfolk,  Virginia. 

3.  Appomattox  luver,  Virginia. 

4.  Nottoway  Biver,  VJiwinia. 

5.  BUokwater  Biver,  Vugiula. 

6.  Archei'aHtnwBiver.VixxlDia. 

7.  North  Lanaing  BiTer,  Virginia   aud 

NorUi  CaioUna. 


e.  Edentob  Bay,  North  Carolina. 
9.  Cnnitnok  Sound,  Coujok  Bay,  and 
Nortli  Biver  Bar,  North  Carolina. 

10.  MBhenin  Biver,  North  Carolina. 

11.  FatnpUco  and  Tar  rirers,  North  Car- 

olina. 

12.  Yadkin  Biver,  North  Carolina. 

13.  SooppemouK  Biver,  North  Carolina. 

14.  Bemoving  sunken  veswla  or  oraft  ob- 

Btmoting  or  endangerintC  naviga- 


Unitbd  States  Enqihbeb  Office, 

S^ttrfolk^  Fa.,  Jv^  22, 1886. 
Oenebal  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
open  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  Jane  30, 1886. 

Very  respectfally,  yonr  obedient  eervaut, 

P.  A.  HlNMAN, 

Captain  of  Sngineert. 
The  Chief  of  Engiheebs,  U.  8.  A. 


Ki. 

IMFBOVEHENT  OF  HABBOB  AT  NOBFOLE.  VIBOINIA. 

There  were  no  operations  daring  the  fiscal  year  ending  Jane  30, 1886, 
thefhndsav^ablenotbeingBofficienttojttstifyany.  The  small  amonnt 
expended  daring  that  time  was  for  contingencies. 

The  condition  of  the  work  on  June  30, 1886,  was  as  stated  in  the  An- 
nual Beport  for  1885,  with  slight  deterioration.  The  ruling  depth  is  24 
feet  at  mean  low  water.  This  information  is  necessarily  based  on  a  cor- 
aory  examination,  no  survey  having  been  made  since  that  of  March  and 
April,  1885, 

^     K\ 
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The  easterly  side  of  the  cat  throagh  Sewall's  Point  Bar  should  be 
baoyed  every  1,200  feet  to  mark  it  properly. 

The  portion  of  the  approach  to  the  harbor  between  Lambert's  Point 
and  Fort  Norfolk  ia  not  included  herein,  as  it  is  now  a  work  bj  itself. 

A  plan  and  specifications  have  been  prepared  for  building  a  suitable 
steam  tender  to  replace  one  that  has  been  chartered  for  a  number  of 
years  past  for  use  in  this  district.  It  will  be  bnilt  in  dne  time  and  paid 
for  &om  allotments  from  this  and  other  works.  The  estimated  cost  is 
(8,000. 

The  fdndi)  available  will  be  applied  to  contingencies. 

The  sam  of  (507,714.66  can  be  profitably  expended  in  the  fiscal  year 
ending  Jnne  30, 1838,  with  which  it  is  proposed  to  complete  the  im- 
provement as  projected  (for  details  see  Beport  of  the  Chief  of  Engineers, 
1885),  to  the  great  benefit  of  navigation,  commerce,  and  to  the  United 
States  (N'orfolk)  navy-yard. 

The  commercial  statistics  relative  to  exports,  imports,  cotton,  and 
coal  are  appended  hereto.  There  is  no  organization  that  collects  sta- 
tistica  relating  to  track,  oysters,  lumber,  peannte,  &c.,  which  are  cer- 
tainly large. 

Norfolk  ie  a  port  of  «attj. 

Monet/  statement. 

J11I7 1,1686,  unonnt  4VAiUble (2,000  94 

Jnly  1, 18S6,  unoimt  expended  dniing  flacol  year,  exolntive  of  liabilities 

ontBtandingJnly  1,1885 113  53 

July  1, 1886, amoont »v»ilaWe 1,887  41 

Amomit  appropriated  by  act  approved  AagnstQ,  1S86 50,000  00 

Amonnt  available  for  fiscal  year  ending  Jane  30, 1887 51,887  41 

{Amount  (estimated)  reanired  for  completion  of  existing  project 457, 744  56 
Amoonttnatcsjibeiiro&tabl^aipeDdedintiacalyearenaing JaQe30,1888  457,744  56 
Submitted  in  compliance  vitb  Teqnirements  of  section  S  of  livei  and 
barbor  acts  of  1666  and  1807. 


COKKKRCIAI.  BTATISTICa. 


•Stdliilios  retiKiH  to  port  of  Norfolje,  Va.,for  t\e  fiteal  ytar  tuding  Jme  3D,  1686,ree«iMd 
from  W.  B.  Mayo,  eaq.,  eolleefor. 
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FwmIi  ehartd  aiut  etUrtd. 
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LXimt  OF  THZ  KOKTOLK  M3m  PORTBUO0TH  COTIOM  KXCKAKOK. 

Norfolk  anp  Pobtsmodth  Cottoit  Exohamok, 

Aor/Dlt,  Fa.,  fytg  13, 1896. 
Dub  Sib  :  Herewith  pleue  find  aUtemeDt  leoelpts  and  Bkipmenta  of  cotton  at  the 
port  of  Norfolk  for  twelve  montha  ending  30th  JnQe,  1886. 

BBIIHIPTIl 

Sain. 
BeuiTedat  Norfolk,  13  month*,  ending  30th  Jane,  1866 601,063 

BdM. 

Enorted  direct  to  Qteftt  Britain S3S,40S 

Berated  direet  to  Fianoe 2,338 

£ipoited  direct  to  Uie  Continent 7,€7B 

Totdeiporta. 846,608 

CoHtwlse— New  Tnk,  Boston,  FroTidenoe,  Baltimora,  and  Philadelphia ....    310, 867 

Total  ahipnieDt*  twelve  moDiliB.  30th  Jime,  1886 666,47^ 

Sinoe  the  organization  of  onr  excnanse  In  1874  there  have  been  received  and 
ibipped  to  SOth  June  fallowing  nnmber  ofb&lea  of  cotton : 

Bdw. 

BeoeipU  twelve  7un  to  30th  June,  1B86 6,671,379 

ShipmDiite  twelve  yeai*  to  30th  Jnne,  1886 S,  660, 672 

I  lemalii,  dear  sir,  jonrs,  very  truly, 

Nosiuir  Bxu^ 
Superhttenienl  and  Starttatj. 
Capt.  F.  A.  Hntiuit, 

Orps  of  EtigimtBri,  V.  B.  A, 


■UTXMKRT  OF  BXCKIPra  AMD  smPKKMTB   OF  C 
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Norfolk  akd  Pobtsmottth  Cotton  ExOHAitaE, 

S  ci'EBUiTuiuxMT's  Otfios, 
JTor/elt,  Fo.,  A»s*u  31, 168S. 
Gkktlxicxk:  Herewith  I  have  the  honor  to  anbrnit  tlie  eleventh  aunnal  statement 
of  the  cotton  movement  of  the  port  of  Norfolk  fbrthe  twelve  months  ending  Angnst 
31, 168&-wwson  of  1884-^. 

The  movement,  owing  to  the  shortness  of  the  oiop,  has  not  eqoaled  that  of  tkc  pre- 
vion*  year,  but  notwithstanding  this  the  direct  erports  show  a  material  tncteaeednr- 
ing  the  same  period,  thna  demoiutratlng  that  the  repataUon  of  the  port,  both  as  a 
market  and  a  sbipping  point,  has  been  well  maintained  In  the  leading  cotton  marts 
of  Great  Britain  and  tne  Continent. 
The  splendid  facilities  for  the  handling  and  shipment  cC  cotton  which  have  signal- 


pbia  and  Norfolk  Bailroad,  which  commenced  operations  in  Novemtier  last. 

The  movement  of  cotton  at  the  ports  of  Virginia  lias  attained  snoh  volume  that  I 
Iwg  to  direct  yonr  attention  to  a  eammary  of  tbe  same,  both  at  Weat  Point  and  New- 
port News,  and  which  will  bo  foand  further  on  in  this  report.    In  tbe  Newport  News 
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Norfolk  hMluwidtod 648,933 

Wert  Point  iMW  handled SU,763 

Newport  News  luM  h*ndled 66,713 

ToUl  hAndled  «t  three  TiiglnU  porta 819,388 

The  receipts  and  ■Upmanta  of  ootton  at  the  port  of  Norfolk  for  the  twelve  monthe 
ending  Aogiut  31, 1886,  are  aa  foUowa : 

SBOKFTS. 


Baato. 
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ffiis^gSSjiiiiiEE;:::::::*!! 

1.0a 
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SBCXIPTS  nr  EUCVJUI  YEABS. 


»ass! 

38a.  IH 
S.7B1.IM 

641.418 

J.9M.W 

»,m,«6 

g^u^sis 

Exported  dlreot  to  Qieat  Britain  einoe  Septwuber  1,  1S84 377,667 

Exported  diraot  to  Fnmae 6,375 

Exported  direct  to  Continent 11, 7^ 

Total  direct  foreign  exporta 296,617 

Coaatwiae  movemwit : 

Now  York 90,846 

Boston  .; 74,606 

Providence 31,17S 

BalUmore 46,671 

Philadelphia 13,301 

Liverpool,  via  Newport  Newi..: 693 

Total  coastwise  ehipmente 2!>6,9e9 

Total  ablpmente 5^,606 

Withdrawn  for  ooneamption  dnoe  Febmary  1, 1885 642 

Bamed  Febmary  36, 1885 ^    1,968 

Shipped  overland  to  Peteraborg  and  SoSblk 390 

3,003 

Total  distribution 555,616 

XKCAPTTULATION. 

Bales. 

By  etook  on  hand  Angnat  31,  1884 980 

B;  toUl  receipts  13  mouths  ending  Angoat  31, 1884 , ..-..  554,960 
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IVi  dinot«xports !29&,dl7 

ToooMtwkAih^nne&te 356,989 

niocMwiintptloii,lioiiMdHidoTerUiid.... ........ .........      3,009 

To  ibMk  cm  hand  August  31, 18BS 1% 

Total 555,940 

FoUawiBg  is  »  ■ammary  of  tbe  exports  and  shipments  from  this  port  for  the  past 
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hipMd  oa  throneh  bills  of  lading  to  Gnat  Britaia  and  the  ConU- 
-CHI,  •iBouHuu.uiiwToA,  Philadelphia,  and  Baltunore,  69,917  bales,  exola  rive  of 
as  bsjM  dipped  via  Nowport  News  to  LiverpooL    These  BbipmiuitB  do  not  appeu 
M  oar  Bxporta,  tMing  cmdlted  at  port  irhen  flnall;  oleaied. 
IbesUpsMntaTiaeoastwiselineaon  throni^  bills  of  lading  for  the  past  sevKi  si 


•on have  beui  a«  fiOlows: 

B,^ 

Bsles. 

Smmxu 

BdM. 

■i-^Ki 

nnogh  llie  eonrtesT  of  P.  H.  Adams,  Esq..  General  C.  and  F,  Afent  at  West  Point, 
Ta^,  I  am  enabled  to  give  the  reedpts  and  sfiipmeots  of  ootton  at  that  port. 
BMsi]^  at  West  Folnit,Ta.,tveIre  months  ending  AngoBt  31,  1885  ... 

Reported  to  Great  Britain  (LlTerpool) 13,763 

£tpo(ted  to  oontinent 13,895 


.  S11,7S3 


Total  dimot  exports 

CoMtwise  difpmeota: 

-     'atoima M,638 

105,788 

ia,411 

40,89* 

27 


98,657 


Total  domeetlo  tnoretnent ... 
Total  amoont.  Wast  Point .. 


n  enabled  to  give  following  statemont  of  moTe- 

Newport  News  for  twelve  monilu  ending  Aagost  31, 1S85,  and  to 

w  P.  1m,  eolleotor  of  oostoms,  I  am  indebted  for  the  official  exports  of  oot- 


Kstieoeipts,  Newport  News 66,708 
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Exported  direct  to  Liverpool,  as  per  onstoni-lioiue  letnms 82,918 

Ferriad  to  Norfolk,  for  export  to  Liverpool..... 6,137 

Shipped  to  ooastvue  porta,  New  Engluid  towns,  Am S9,569 

Totol 68,TIS 

I  deafre  to  Bxproas  my  apprMlfttlon  of  the  oonrteadee  extended  this  office  by  tlie  offl- 
olkLi  knd  their  lepreaentMiTea  of  the  Tftrioiu  uuuportktion  linea,  and  alao  the  hon- 
orable ooUector  « the  port. 

I  rDmain,  dew  dn,  very  reapeotfolljr,  yonr  obedlmt  aerraiit, 

NoBiux  BzLL, 
Suptrinttndt*!  and  Seetetar). 
The  PSKSIDKllT  AKD  BOAXS  Or  DownORA, 

Xufiflt  ama  PorltMMitk  Cottm  BBekamgt. 
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WnjJAH  Luu  &  Co., 
Agtntt  nf  CattMr  f  Co.,  UmUmL 

SorfcOt,  7m.,  JmtaVi,  1666. 


IMPBOVBHENT  OF  APPBOAOH  TO  NOBFOLK  HASBOB  AND  THE  UNTFEO 
STATES  (NOBPOUE)  NATT-TABD  BETWXEN  LAHBBET^  POINT  AND 
POET  NOEPOLK,  TTOGINIA. 

The  act  of  Jnl;  5, 1884,  appropriated  (50,000  Bpeciflcallj  to  videii 
the  channel  of  tbis  portion  of  Elizabeth  Biver.  A  Board  of  Engineer 
Ofilcera  was  coaveued  Aagast,  1881,  to  prepare  a  project  for  the  applica- 
tion of  this  appropriation,  and  sabmitted  reports  thereon.    (For  details 
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see  Report  of  the  Chief  of  Engineers,  1885.)  The  Board  reported  a  plan 
involving^  in  coiyaiictioD  vith  dredging,  the  construction  of  a  dike  at 
or  near  Pinner  Point,  expreaeing  at  the  same  time  doubts  whether,  an- 
der  the  phraseology  of  the  law,  any  part  of  the  money  conld  be  applied 
to  a  work  of  constmction. 

However,  the  reqniremeats  of  navigation  demanding  the  widening  of 
the  channel  as  contemplatedintheproject  already  commenced  and  partly 
execnted  by  dredging,  it  was  recommended  that  the  existing  appropria- 
tion be  applied  to  widening  the  channel  between  Lambert's  Point  and 
Fort  Norfolk  by  dredging  along  the  eastern  side  thereof 

This  having  been  duly  approved,  proposals  were  invited  for  dredging 
in  accordance  therewith,  and  on  AagnsC  12, 1885,  a  contract  was  entered 
ioto  with  P.  Sanford  Boss,  esq.,  the  lowest  bidder,  to  do  the  work  at 
9|  cents  per  cubic  yard,  measured  in  scows. 

Ur.  Boss  began  work  October  1, 1885^  and  completed  it  December  22, 
1885,  nine  days  sooner  than  the  least  time  (three  months)  allowed  by 
the  contract  for  its  execution.  He  removed  469,944  cabic  yards  of  ma- 
terial, about  300,000  cnbic  yards  of  which  was  deposited  on  Graney  Isl- 
and Flats  and  the  balance  in  Willoughby  Bay. 

This  work  has  resulted  in  a  straight  channel  at  least  25  feet  deep  and 
not  less  than  400  feet  wide  at  mean  low  water  the  entire  length  of  this 
approach,  which  formerly  had  an  angle  in  it. 

It  has  given  greater  safety  and  ease  to  navigation,  and  promoted  and 
facilitated  commerce,  trade,  the  postal  service,  and  the  business  relating 
to  the  navy-yard, 

The  easterly  side  of  the  channel  sbonid  be  baoyed  every  1,200  feet  *'o 
mark  it  properly. 

A  plan  and  specifications  have  been  prepared  for  bnilding  a  ateam 
tender  for  nse  on  this  and  other  works.  For  details  relative  tliereto  see 
report  for  this  fiscal  year  on  harbor  at  Norfolk,  Va.,  and  its  approaches. 

The  fnnds  available  will  be  applied  to  contingencies.  The  sam  ot  - 
1255,600  can  be  profitably  expended  in  the  fiscal  year  ending  Jane  30, 
1888,  with  which  it  is  proposed  to  complete  the  improvement  as  pro- 
jected (for  details  see  Beport  of  the  Chief  of  Engineers,  1885,)  to  the 
gieat  benefit  of  navigation  and  commerce,  and  also  the  United  States 
(Norfolk)  navy-yard. 

For  commercial  statistics  see  report  of  this  fiscal  year  on  harbor  at 
Norfolk,  Ya.,  and  its  approaches,  of  which  this  is  a  part. 

Koifolk  is  a  port  of  entry. 

Money  ttatement. 

Joly  1, 1885,  MDOnnt  »vaiUbl() $49,618  64 

Amontit  ieoeiT«d  tiom  ui  offloet  for  fuel 38  25 

49,656  89 
Jnlj  1, 188G,  kmoimt  expended  dnting  fiscal  year,  ezoInalTe  of  lUbilitlM 
ootHtondlngJnly  1,1685 46,806  89 

J11I7 1, 1886,  amoont  available S,B50  00 

Arnoant  appiopriated  by  act  approved  Augut  6, 1886 — 137,500  00 

Amonut  available  for  flgcal  year  ending  Jnne  30, 1S88 140,360  00 

fAmonnt  (estimated}  Teqnired  for  completion  of  existing  project 118,100  00 
Amonnt  that  can  be  profiUblTDxpendod  in  flaoal  year  ending  Jtme30,lS86  116,100  00 
Submitted  in  complianoe  mth  TeqniremoDts  of  eeotion  3  of  river  and 
buboT  uu  of  1S66  and  1867. 
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Abilraet  t^vroponlt  raxited/or  dradgimg  approiuh  lo  Norfolk  Jlarbor  ani  the  Uniltd 
Slatti  (jlvrfoUi)  nMg-fard,  opaud  bf  Capl.  F.  A.  Hiimutn,  Corp*  of  Kajinmr*,  at  N«r- 
folk,  ra.,  dtftit7,  leBb. 
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IMPEOVEMENT  OP  APPOMATTOX  RIVER,  VIRGINIA. 

The  operations  doriDg  the  fiscal  year  ending  Jane  30, 1886,  were  COD- 
fined  to  Faddledock  Oat. 

The  contract  vith  A.  F.  Hall,  esq.,  referred  to  in  the  last  Annoal  Re- 
port, was  daly  extended  to  and  completed  on  Janaary  IS,  1886.  Mr, 
Hall  removed  70,121  cubic  yards  of  material,  measared  in  place,  mak- 
ing  a  total  of  121,421  cabic  yards  removed  nnder  his  contract. 

Seven  pile  and  brash  revetments,  aggregating  910  linear  feet,  were 
bnilt  by  hired  labor,  the  purchase  of  material  in  open  market,  and  the 
use  of  the  United  States  plant,  to  enstain  the  dredge  bank  at  weak 
points  on  the  westerly  side  of  the  cat. 

The  foregoing  has  resulted  in  materially  widening  and  deepening  the 
channel  along  the  entire  length  (aboat  2  miles)  of  the  westerly  side  of 
Paddledook  Cut,  and  also  along  1,250  linear  f^t  of  the  easterly  side, 
thereby  subserving  navigation  and  commerce.  The  navigable  channel 
through  this  cut  is  not  less  than  60  feet  wide  at  bottom  and  at  least  12 
feet  deep  at  high  water. 

The  condition  of  the  work  on  June  30, 1886,  was  good.  There  was  a 
navigable  channel  at  least  12  feet  deep  at  mean  high  water,  except  at  a 
few  points  where  short  sboala  have  formed  with  II  feet  thereon.    It  is 
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believed  that  tliis  is  dae  either  to  the  untimelf  departure  or  arrival  of 
Teesels,  or  to  the  overloading  or  careless  handling  of  tbem,  which  causes 
tbem  to  groand  and  form  shoals.  This  practice  should  of  course  be  dis- 
contina^ 

The  OQtlet  into  Old  Channel  will  be  closed  as  soon  as  Fnddledock  Cut 
ifi  completed ;  this  will  tend  to  remove  the  shoal  that  forms  Id  that  vi- 
rinitj,  at  Jetty  22. 

The  small  balance  available  will  be  applied  to  the  care  of  property 
and  contingencies.  The  sum  of.t46,000  can  be  profitably  expended  in 
the  fiscal  year  ending  Jnne  30, 1888,  with  which  it  is  proposed  to  com- 
plete the  improvement  as  projected,  to  the  great  benefit  of  navigation 
aod  commerce.  It  is  estimated  that  $5,000  will  be  reqaired  yearly  there- 
tt(\»i  to  maintain  the  work,  parts  of  which  are  of  a  temporary  character 
and  will  need  repairs. 

The  commercial  statistics  are  appended  hereto. 

Petersburg  is  a  port  of  entry. 

Money  ttatement. 

Jol;  1,1685,  ftmoant  KvkilablB $10,437  09 

Jm  1, 18BS,  amoiiDt  expended  during  flsoal  year,  exolastve 

ofliabilitieaoatstandinK  July  1, 1S% $9,519  79 

Jolj  1,  1666,  ontalaudiiiEr  DabilltiBa 60  00 

9,579  79 

Jnlyl,  1886,  BmoniitavalUble 8S7  30 

AmoDiit  appropriated  by  act  approved  Aagaet  R,  IBM 18,750  00 

Amoimt  available  Ibr  flftcal  year  endiog  Jaue  30, 1987 19,607  30 

iAnumnt  (estimated)  reqiiiT«d  foT  eompletioii  of  eiifttinff  pp^ect 87,250  00 
AiiM>nBttbatoBiibepioatob1yexpendedinBBcalyeareiidiiiKJ<>iie30,lB88    27,250  W 
Submitted  in  oompiianoe  with  reqairemeDts  of  aeotioD  2  or  river  and 
harbor  acts  of  1866  and  1867. 


COiniZRCIAI.  STATISTICS. 

Pkterbbubq,  July  14,  I8S6. 
Dear  Sir:  In  oompliance  with  yonr  request  of  June  38  last,  I  bere^  faroisb  yon 
tUtistlcal  InformatioD  of  the  tonnage  and  commerce  of  the  port  of  PetersbarK  for 
the  fiscal  year  1885-1866.  Table  A  repreeenta  the  tonnaso  of  tbo  port  for  the  period 
named.  Table  B  ahova  the  artictea  of  freight  receivea  at  or  sent  &om  tbe  port  by 
way  of  Appomattox  Biver,  with  the  valaea  thereof,  at  tbe  city  of  Petersbarg  duTing 
the  year  ending  June  30, 1H86. 


Table  A.— Ibauiffe  of  the  port  of  Ftitriburg.f^om  July  1, 1885,  to  July  1, 1886. 
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Table  B.—Biver  eomneree  of  tht  port  o/  Pttertburg.—raluf  of  arlietf*  of  frdgU. 
mWASD  FREIGHT. 
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The  past  fiwal  yaar,  like  the  one  immediately  precedine,  proved  t«  be  a  dall  oi 
trade,  and  whilat  Table  A  will  ahow  an  inareaae  in  the  tonnaf^  of  tbe  port  ar 

Eared  with  tbat  of  1884-1665,  there  has  been  considerable  falliag  off  in  tbe  oom 
y  the  river. 

In  mylastannnalteport  it  WB8  stated  tbat  negotiations  were  pendingfoTthe  removal 
of  certaia  rooks  in  the  hatbor,  and  it  is  a  matter  of  satisfactioD  to  commnnicate  tbe 
fact  of  the  aceompliahmeot  of  this  work,  a  depth  of  1^  feet  at  low  tide  havinc  been 
made  at  tbe  three  points  wbero  the  enid  rocks  existed ;  and  the  bar  mode  by  the 
■pring  (tesbeta  in  tbe  Itaslii  cat  out  b;  tbe  Government  some  time  ago  was  drodged 
oat  by  tbe  otty  in  Jnne,  bnt  which  has  since  been  foimnd  again  by  the  heaviest  flood 
that  has  occnrred  in  tha  Appomattox  Riier  for  abont  thirty-five  years,  it  being  over 
a  foot  below  the  height  attained  by  the  great  ft^shet  of  March,  1851 ;  the  said  shoal 
will  no  donbt  be  agun  cleared  away  this  summer. 

The  city  bae  likewise  carried  on  dredging  operations  dnting  the  year,  in  the  re- 
moval of  ban  at  tbe  Magazine  Reach,  near  the  corporation  line,  and  at  tbe  head  of 
Poddtedook  Cnt,  which  obstructed  the  navigation  do  little  and  tended  to  impair  tbe 
oommereeof  theport;  and  this  last-named  bar  has  formed  again  and  is  tbe  shalloweat 
part  of  tbe  entire  channel  at  this  date.  Now  the  oriffinal  ecEeme  of  a  navigable  oban- 
Del-way  of  13  feet  at  mean  high  tide  is  most  anxiously  looked  for  to  be  bronght  about 
at  an  early  day,  wliich  will  be  anie  to  aagment  tbe  tonnage  and  commerce  ofthe  port, 
andprove  to  be  the  dawning  of  ananapicioaaerainthecommercial  history  of  Peterv- 
bnrr. 

The  foUowing  statistics  are  taken  fhim  the  official  records  of  the  United  States  in- 
ternal revenue  department  of  Petenborg  for  the  year  1685. 
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mPEOVEMEMT  OF  NOTTOWAY  EIVEB,  VIRGINIA. 

There  were  no  operatiooe  daring  tbe  fiscal  year  etidiog  Jnne  30,  ISSO. 
It  was  deemed  iDezi>edient  to  resiime  tbem,  tbe  faods  available  being 
inenlScieDt.  Tbe  BmallamoaDtexpeDded  dnriog  tliat  time  was  for  cod- 
tiDgencies. 

There  are  uo  reliable  commercial  statistics  available.  There  is  but 
little  traffio  over  the  river.  No  further  apitropriation  is  asked  for  this 
work. 

This  river  is  io  tho  coll«otioa  diatriot  of  Norfolk,  To. 
Mmey  statement. 

Jnlf  1, 188S,aiiioiiatavAUftbU |4S3  29 

Jul;  1,  1S96,  amoont  expended  daring  flsoAl  7B»r,  exoliuive  of  lUblUtlee 

nnfffniiing  Jnly  1,  18t£ SOT  13 

Jul;  1,1886,  amonnt  ftT^lable 840  U 


K5. 

IMPBOVEMBNT  OF  BLACEWATEB  BIVEE,  VIBOINIA. 

There  were  no  operations  duriDg  the  fiscal  year  ending  Jane  30,1886, 
there  being  00  fands  available. 

The  sam  of  $2,600  can  be  profitably  expended  in  the  fiscal  year  end- 
ing  Jnne  30, 1S88.    It  is  proposed  to  apply  this  as  follows : 

Bedredging  two  bars  tliat  bave  showed  e^igfatly,  catting  off  project- 
ing points  that  have  only  been  partially  cat  off,  and  removing  any 
logs,  snags,  &o.,  that  may  be  found. 


Money  statement. 

iAmonDttbAtoanbeprofltablyexpendedinflsoalTearetidinEjQneSO.ieSS    92,6 
SabmitMd  in  oomprunoe  itlUi  leqairamente  of  eeotion  2  of  rtrer  and  hat- 

GOUMBBCIAL  STATISTICS. 
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IMPEOVEMENT  OF  ABCHBB'8  HOPE  BIVEE,  TIBGIKIA. 

There  were  uo  operatioaa  daring  the  fiscal  year  uncting  Jaae  30, 1886. 
It  was  deemed  inexpedient  to  resame  them,  the  funds  available  being 
insnfQcient.  The  small  amonnt  expended  dnriug  that  time  was  for  con- 
tingencies. 

The  amount  that  can  be  profitably  expended  in  the  fiaoal  year  ending 
June  30, 1888,  is  (9,400.70.  This  will  be  applied  to  dredging  and  niU 
complete  the  project. 

No  reliable  commercial  statistics  are  available.  However,  they  are 
unimportant. 

TbiB  rirer  la  In  the  collection  district  of  Yorktowu,  Ya. 

Money  statement. 

Jul;  1, 18B5,  unonnt  ■▼■liable |45  96 

July  1, 1586,  unonQt  axpended  dnriug  flaoal  yekr,  exolnsiTe  of  liabilitiea 
ontstMiding  July  1, 1885 25  33 

July  1, 1886,  UDOant  ATitilsble 20  63 

)  Amount  (MtiQiat«d)  teqnited  for  completion  of  esisting  onttect 9,400  70 
AmounttbatoaabepH>flt»blyexpendedinflMSklyekrendiiigJane30,1888     9,400  70 
Snbmitted  in  compliuioe  with  leqairementa  of  wction  Si  of  livec  »nd 
hubor  MttB  of  1866  Mid  1867. 


K7. 


There  were  no  operations  daring  the  fiscal  year  ending  June  30, 1886. 
It  was  deemed  inexpedient  to  resume  them,  the  funds  available  being 
jQsoffioient.  The  amount  expended  during  that  time  was  for  contin- 
gencies and  the  constmction  of  a  combined  steam  holster  and  pile- 
driver  for  use  on  this  work,  and  also  on  the  Pamplico  and  Tar  rivers. 
For  the  details  relative  thereto,  see  report  for  this  fiscal  year  on  the 
latter. 

The  funds  available  will  be  applied  to  contiDgencies.  The  sum  of 
$10,000  can  he  profitably  expended  in  the  fiscal  year  ending  Juue  30, 
1888.  It  is  proposed  to  apply  this  to  dredging,  as  set  forth  in  the  Ad- 
nnal  Beport  of  the  Chief  of  Engineers,  1885,  and  also  to  the  removal  of 
logs,  &c.,  that  have  made  their  appearance  since  the  river  was  last 
cleared  of  them.  The  most  of  this  is  due  to  the  careless  handling  of 
log-raits,  for  which  there  should  be  some  remedy. 

The  commercial  statistics  received  from  the  Albemarle  and  Chesa- 
peake Canal  Company  are  appended  hereto.  They  also  relate  to  Cur- 
rituck Sound,  Coanjok  Bay,  and  North  Biver  Bar,  which  are  OD  the 
same  inland  water  route. 

This  river  is  in  tbe  collection  district  of  Horfolk,  Ta. 
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Money  gtatement. 

Jnlyl.1885,  wnoQDtarailable ll.'Ol  29 

Jolj  1, 1886,  amoQut  expended  doiiiis  flsoal  toat,  oxolitBive  of  liabilltiea  . 
ontoUnding  July  Life 201  28 

Jnlj- 1,  1886,  wnooBt  M»il»ble 1,500  00 

5  AmoDDttbattwo  be  profitably  expended  inflscalfearendinfF  Jane  30, 1688    10,000  00 
Sabmittad  in  con^liaDce  with  reqalrementa  of  aeotioa  2  of  river  aod 
haibOT  acts  of  1806  ftud  1867. 

COHUBRCtAL  BTATIBTICS. 
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IMPEOVEMENT  OP  EDENTON  BAT,  NOETH  CABOLINA. 

The  operations  doriag  the  fiscal  year  eadiog  June  30, 1886,  vere  con- 
fined to  dredging. 

The  contract  with  Thomas  P.  Morgan,  esq.,  referred  to  in  the  last 
Aonnal  Beport,  was  completed  Aagnst  27, 1885.  The  total  qnantity 
of  materia  removed  nnder  it  is  46,043  cable  yards,  measured  in  situ; 
deducting  therefrom  the  approximate  estimate,  29,000  cubic  yards,  re- 
moved last  year,  leaves  17,013  for  this  year.  Foar  hundred  and  ninety 
pounds  of  No.  2  dynamite  was  purchased  in  open  market  and  used 
here  by  the  Oovemment  in  blasting  stumps,  &0.,  to  facilitate  dredging. 

The  accompanying  map  of  the  last  survey  of  this  locality,  made  Sep- 
tember 7-10, 1885,  shows  tbat'tbe  work  has  resulted  in  a  channel,  the 
entire  length  and  depth  projected,  150  feet  wide  at  the  enter  end  and 
165  feet  wide  at  the  inner  end,  with  a  triangnlar  turning-basin  midway 
ofd^acres.  Thetotalareadredgedhereisn^acres;  andthe total 9 feet 
deep  and  apward  at  ordinary  low  water,  18f  acres.     There  is  a  naviga- 
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ble  cbaunel  of  varying  width  at  least  10  feet  deep,  at  same  stage,  tbe 
entire  length  of  the  harbor. 

The  faiids  available  will  be  held  for  contingencies.  The  balance  of 
the  estimate  required  for  the  completion  of  the  adopted  project  is  93,000, 
bnt  no  further  appropriation  ia  asked  forat  preseiitivs  Edenton  has  a  bar> 
bor  amply  saEBcieot  lor  all  the  present  wants  of  navigation  and  com* 
meroe,  which,  bo  far  as  can  be  forecast,  will  sufBce  for  some  time  to  come. 
It  is  probable  that  dredging  will  be  required  at  long  intervals,  as  the  bay 
has  a  tendency  to  silt  slowly. 

The  commercial  statistics  received  from  M.E.  King,  esq.,  general  man- 
ager of  tbe  Norfolk  Soathern  Railroad,  are  appended  hereto.  There  are 
more  of  minor  importance,  but  they  coald  not  be  obtained. 

EdentoD  Is  in  the  collection  diatrict  of  Albemarle,  N.  C. 

Money  ttatement. 

Jnly  1, 1835,  amoaat  a7ftilable t3,742  C3 

July  1,  l&M,  amount  expended  daring  fiscal  year,  exolnsive  of  liabilities 
ODtstauding  Jnly  1, 18S5 3,S95  S3 

Jnly  1, 1866,  amonnt  «Tail»blo «7  41 

Amount  appropriated  by  aot  approved  Angost  6, 1886 3,000  Gf 

Amonnt  available  for  fiscal  year  ending  Jane  30, 1837 2,447  41 

(  Ainonnt  (estimated)  reqaired  for  oompletion  of  ezUUng  project 6.000  00 

i  Snbmitted  in  compliance  witb  reqairemeata  of  section  2  of  river  and 
t     harbor  acts  of  1886  and  186T. 

GOKMBRCIAL  BTATIBTIC8. 

[Norfolk  Boothsm  BiUnMid  Compiin;.  0«iiend  Ukosgai's  OBim.) 

Norfolk,  V*.,  July  13.  1888. 
«  reqnastod  in  yonr  letter  of  Jane  3d. 


OutnuitDr  and  guantitg  offreigM  north  bound  from  Boanolu  Bivtr,  Edmlon,  and  SoKpp^r- 
nong  Bwr,  transported  Ig  Norfolk  Southern  EaUroad  from  July  1,  1885,  to  Jnlg  1,U86. 
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There  vere  no  operstions  daring  the  flscal  year  eading  Jane  30, 1S86. 
t  was  deemed  ioespedieDt  to  resame  them,  tiie  fands  available  being 
■Bnfflcient. 

I  The  channel  has  deteriorated  some,  dne  very  lar^ly,  it  is  thought,  to 
jteameis  groanding  oat  of  it  and  creating  shoals  in  their  efforts  to  get 
ML  Bnoys  or  piles  maintaioed  cooatantly  between  the  gas-beacons  to 
lark  the  channel  woold  tend  to  diminish  this. 

A  plan  and  specifications  have  been  prepared  for  bailding  a  steam- 
ender  for  ose  on  this  and  other  works.  For  the  details  relative  thereto, 
lee  report  of  this  fiscal  year  on  harbor  at  Norfolk  and  its  approaches, 
rirginia. 

The  fhnds  available  will  be  applied  to  contingencies.  The  smu  of 
|t5,122,85  can  be  profitably  expended  in  the  fiscal  year  ending  Jane  30, 
yssm.  It  is  proposed  to  apply  this  to  dredging,  as  set  forth  in  the  An- 
■otl  Beport  of  the  Chief  of  Engineers,  1885. 

The  commercial  statistica  are  the  same  as  those  to  befoand  in  report 
•1  North  JLoDding  Biver  for  this  fiscal  year,  these  works  being  on  the 
inland  water  route. 


Hone;/  ttattment. 

Jilj  I,  ISeS,  unonnt  ftnllftble (l.&OO  00 


Awut  aTftUkble  for  flaoal  year  coding  June  30, 1887 11,600  00 

IAiKiant  (MtimAted)  reaniiedforoompletionof  eztstlnKprofeot -..    66,128  85 
l]iM>n]itth>toM)beprofitablYexpendedliiaMftlTeue]idiiieJime30,ie88    66,122  86 
Babmitted  in  oompUwioe  with  raqniremento  of  Motion  i  of  river  and 
hkrtwr  Mta  of  1866  ud  18«7. 


WPBOVEUENT  OF  UEHEBEIN  BITEB,  KOffTH  (JAEOUSA. 

There  were  no  operations  daring  the  fiscal  year  ending  June  30, 1886. 
It  was  deemed  inexpedient  to  resume  them,  the  funds  available  being 
hisDfflcient  to  do  necessary  dredging.  The  small  amount  expended 
during  that  time  was  for  contingencies.  The  balance  available  will 
doubtless  be  required  in  due  time  to  remove  logs,  snags,  &c.,  that  will 
have  again  formed  obstrnctions. 

The  sum  of  (7,600  caji  be  profitably  expended  in  the  fiscal  year  ending 
June  30, 1888.  It  is  proposed  to  apply  this  to  dredging  and  the  removal 
of  obstmctions  Uke  those  above  that  will  continue  to  form. 

A  portion  of  the  commercial  statistics  will  he  found  in  report  for  this 
fiscal  year  on  the  Blackwater  Biver.  There  are  more,  as  other  lines  of 
boats  ply  here,  hat  they  could  not  be  obtained.  < 

Hm  MdMRln  ffivw  iB  in  the  collection  district  of  Norfolk,  T». 
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MoHen  ttatement. 

Jnlyl,  lte&,uiioiintftTailable ^W  60 

Jalf  1, 18(M,  fUDonnt  expended  during  flsoal  yeu,  ezolaeiTe  of  Ukbililiea 
outBUuding  Jalf  1,1835 38  13 

Jnly  1, 1886,  MDoant  »«il»ble 41B  « 

luired  for  oompletioD  of  exiatiog  project 7, 500  00 

''-■-'--ipmidodinftsoal ^—^ — ™.  .0==     ,.«.«. 

reqniremeata  o 


Ainooat  (Mli mated)  required  for  oompletioo  of  exiatiog  project 7,500  00 

AmonDtthktoaubeproatabl^ezpendediafisoalyeueiidiDgJDiieSO.ieSS     7,500  00 
Bnbmicted  in  oomplluice  with  reqniremeata  of  eeetii)a  8  of  river  ftnd 


hubor  Hta  of  1800  and  18ST. 


lUPBOTEHENT  OF  PAMPLICO  AND  TAB  EITEBa,  NOBTH  CABOLINA. 

Tbe  combioed  stoMD-hoieter  and  pile-dnver  referred  to  in  the  last 
■  Annaal  Report  was  completed  for  use  od  this  work  and  North  Landing 
Biver.  The  cost  of  this  as  per  original  speciflcatioDH  was  t4,063.57. 
Extras,  io  tbe  shape  of  outfit,  &c.,  were  added, making  tbe  cost  ki,53S.0li. 
From  Aagnst  19  to  October  31  it  was  engaged  in  removing  obstruutioos, 
and  thoroaghly  cleared  the  river  of  them  between  Washington  and 
Greenville.  (The  portion  worked  over  is  the  first  6J  miles  below  Green- 
ville.) It  is  well  adapted  to  tbe  work.  Six  bandred  and  eighty-three 
obstmctions  were  removed  and  barnt,  so  that  they  can  never  again  enter 
tbe  river  daring  freshets  as  obstructions.  They  consisted  of  the  fol- 
lowing: 2  sunken  flats,  29  fioating  logs,  228  sunken  logs,  128  sunken 
trees,  26  stnmps,  249  snags,  and  23  overhanging  trees. 

An  examination  of  tbe  river  was  made,  which  sboivs  it  to  be  in  tbe 
following  condition:  Of  the  forty-one  jetties  twenty-five  were  in  good 
order,  and  tbe  balance  not.  As  a  rule  they  have  proved  of  benefit  to 
navigation,  bat  more  will  be  required  to  complete  tbe  project.  Some  ■ 
have  been  damaged  by  steamers  striking  them  at  high  water,  for  which 
reason  piles  should  be  placed  at  the  ends  thereof  to  mark  ttiem.  The 
best  jetties  are  those  composed  of  two  rows  of  piles,  filled  in  with  logs, 
&G.  No  work  has  been  done  on  jetties  since  1882.  There  are  yet  many 
overhanging  trees  along  this  river,  and  many  logs,  snags,  &c.,  to  be  re* 
moved.  The  bridges  at  Greenville  and  Sparta  collect  large  quantities 
of  drift,  which  causes  eboals  and  rapids  to  form  to  the  detriment  of  navi- 
gation. Clear  span-bridges  should  be  substituted  therefor.  Steamers 
run  regularly  from  Washington  to  Greenville  the  year  round,  and  tbeoce 
to  Tarborongh  only  during  high  water. 

The  foregoing  was  done  by  tbe  bireof  labor,  the  purchase  of  material 
in  open  market,  and  the  use  of  tbe  United  States  plant. 

The  small  balance  available  will  be  applied  to  tbe  care  of  property 
and  contingenciex. 

Tbe  sum  of  $5,000  can  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30, 1888.  It  is  proposed  to  apply  this  to  tbe  removal  of  logs, 
snags,  sboals,  &c.,  and  the  repair  and  construction  of  jetties. 

The  commercial  statistics,  collected  fiom  three  steamship  companies, 
&c.,  by  Mr.  F.  B.  Satcbwell,  Washington,  N.  0.,  are  appended  hereto. 
There  are  more  of  minor  importanc  t,  but  they  could  not  be  obtained. 

These  livers  an  in  tbe  collection  district  o.''Paniplico,  N.  C. 
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Money  statemmt. 

Jntfl,  1686,  amoant  arailable |2,46S  80 

Ju^  1,  1&86,  amonnt  expended  during  fisoal  yeu,  exolaaiTe  of  liabUitiefl 
oatBUuding  Jul;  1,  lb85 S,414  S3 

Jdlyl,  1886,  kmonDt  »TsiI able 46  67 

AmoDDt  appropriated  by  Kct  approved  AngDBt  6,  1886 6,000  00 

AmoantaTaUableAnaaulTearaiidiiig  JnneSO,  1897 6,048  67 

I  Amoiiiittbatcai)beproflub1yexpeDdedinflMalyekrflDdiiigjD&e30,1888     6,000  00 
<  anbmiltod  in  Domplloiice  with  reqaireoienti  of  section  2  of  river  and 
i     harbor  acta  of  1866  and  1867. 


COMICBKCUI.  BTATUnCS. 

Seetiptt  and  tUpniMf*, 


AitlalM. 

QouUtlea. 

AtttotM. 

QoaatlttM. 

ftSlT.M 

1,887, 32ft 

-B 

-p.«faje... 

iifS 

IMPBOTBMENT  OP  YADKIN  BIVEB,  NOETH  CABOLINA. 

Operations  were  resumed  Aaguat  15  and  saspended  Kovember  21. 
High  water  greatly  interfered  with  the  work.  It  van  nnusnally  high  sev- 
eral times  daring  the  year.  The  work  consisted  iu  exteuding  the  channel, 
«t  winter  stage,  aroand  the  north  end  of  Swioegood's  Mill-dam  and  into 
the  pool  above  it,  withont  ii^jaring  the  water-power,  bnt  on  the  contrary 
improving  it  incidentally.  This  was  accomplished  by  execnting  the  fol- 
lowing in  addition  to  that  given  in  the  last  Annual  Report:  Bix  wing- 
4lam8,  aggregating  356  linear  feet,  and  two  sill-dams,  60  linear  feet  eaott 
were  bnilt :  onn  wing-dam  was  extended  6  linear  feet;  the  training-wall 
was  extended  125  linear  feet  above  the  mill-dam ;  ISO  linear  feet  of  train- 
iug-wall  and  408  linear  feet  of  wing-dams,  built  in  1884,  were  raised  and 
strengthened,  and  several  rock  ledges  removed. 

In  the  prosecation  of  the  above,  326  linear  feet  of  boles  were  drilled, 
and  two  hundred  and  seventy -five  blasts  made,  using  615  pounds  of  Ko. 
2  dynamite.  The  following  material  was  consumed  by  the  work ;  445 
cubic  yards  of  rock,  300  cords  loose  brush,  twenty-seven  brush  mat- 
tresses, 20  leet  long,  10  feet  wide,  and  Ij  and  3  feet  thick,  and  thirty- 
eight  logs. 

The  foregoing  was  done  by  the  hire  of  labor,  the  pnrchase  of  material 
in  open  market,  and  the  nse  of  the  United  States  plant. 

The  condition  of  the  work  on  Jnne  30, 1886,  was  excellent,  it  being 
«f  a  very  permanent  nature.  Dbe  plant  generally  baa  been  in  use  since 
tiie  fall  of  1880.  It  has  received  current  repairs  aa  needed,  bat  will 
leqnire  extensive  repairs  and  renewals  ere  long. 
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}S        BEPOKT  OF  THE   CHIEF   UF  EN0INEEB8,  U.  S.  ABMT. 
The  act  of  Jnly  6, 1884,  provided  as  follows: 

That  tha  anm  of  9^,000,  aathoitEed  by  ths  B«b  approved  June  14,  1880,  to  be  ex- 
mded  for  tbe  removal  of  duDB  iu  Yulltia  Biver,  North  CaroHna,  may  be  oaed  by  tha 


potde 
B«eret 


ret&iT  of  War  for  aoqnirliis  the  right  of  vaj,  by  removal  or  otberniBe,  of  meh 
uauOS'Sa  may  be  neeeiaary  fbr  the  cootemplated  improvement,  the  said  right  of  wif 
or  removal  to  be  obtaiDed  by  agieemeni  with  the  partiei  iutereate<L  or,  in  event  of 
^loretomake  a  reasonable  agreement,  by  coudemuatioQ,  as  provided  for  by  the  lam 
of  the  SUte  of  North  Carolina. 

It  U  qnestionable  whether  tbe  expenditare  of  any  of  this  som  will  be 
necesaory,  aa  recent  investigations  show  that  the  dams  can  all  be  best 
and  most  economically  passed  by  wingdams  and  training-walla,  or  by 
looks,  as  the  case  may  be.  Accordingly,  this  amonnt  will  be  held  for 
tbe  present.  It  would  be  very  expeneive  to  make  low-water  navigatioii 
on  tills  river  in  any  manner;  the  commerce  to  be  developed  would  not 
justify  it. 

On  June  20, 1885,  the  Chief  of  Eogineers  approved  the  recommenda- 
tion made  in  the  project  submitted  January  6, 1886,  that  the  balance  of 
the  funds  available,  aside  from  the  t6,000  reserved  for  acquiring  the 
right  of  way  by  removal  or  otherwise  of  dams,  be  applied  to  improving 
the  liver  at  Swicegood's  Mill  Dam,  I>Dt«hmaa'a  Island,  Boone's  Ford 
Shoal,  reef  below  Fulton,  Peebles'  Dam,  Peebles'  Reef,  and  Hartley's 
Dam,  in  the  order  named,  for  navigatiou  at  icmter  stage.  The  balance 
available  will  be  applied  accordingly,  as  heretofore. 

The  Bum  of  $10,000  can  be  profitably  expended  in  the  fiscal  yeu 
ending  Jane  30, 1888.  It  is  propoaed  to  expend  this  in  leogtheniiig  and 
farther  improving  the  channel  at.winter  stage. 

^o  commerce  existed  apou  the  river  before  tbe  commencement  of  tiie 
improvement,  and  none  has  been  developed  thus  far.  The  commercial 
Btatiatics,  fdmiabed  by  Mr.  Frank  Brown,  overaeer,  are  appended,  hereto. 

This  river  is  in  the  oolleotion  dlstriot  of  Wilmington,  N.  C. 

Mmtey  statement. 

July  1,  1S8S,  amoont  available $14,733  95 

Joly  1,  1666,  amonnt  expended  during  fiscal  year,  exalnsivs  of  liabilitiM 

oatotandlng  July  1,  18a& 6,339  86 

Jnlyl,  1B86,  amount  available. 8,384  10 

Amount  appropriated  by  act  approved  A.agDSt  5,  1686 10,000  00 

Amonnt  available  for  Bsoal  year  ending  Jnne30, 1887 18,384  10 

(  AmonntthatoanbeproAtabl^expendedinfisoalyearending  JnneSO,  1888    10,000  00 
/  Bnbmitted  in  complianou  with  reqairementa  Of  section  ii-  of  river  ani 
(      hoibor  aota  of  ltj66  and  1667. 


COIIMERCIAI,  BTATlSnCS. 


Captain  ;  Id  eompUanoe  with  yonr  request  of  tbe  iiBth  nltlmo,  I  have  the  honor  to 
make  the  foUowinz  statement  in  reference  to  the  commercial  statiHtics  of  that  seotioa 
of  country  lying  Mong  and  contignona  to  the  Yadkin  Biver. 
I  reepeotfiilly  state  that  these  statistloa  have  been  gathered  from  my  ami  booka 

,*.__.,... 1 _..._. .».»» >  _..  i  t.     reliable  &rmerB  above  and  b«lo» 

y  season,  it  is  my  candid  opinion 
it  orop  will  be  lost.    Oats  unusually  good. 


(farming,  asyon  know,  about  10,000aoies)  and  from  rell 
me  on  the  river.  Owing  to  the  lone-oon tinned  rainy  st 
tiiat  one-half  of  the  wheat  orop  will  be  lost.    Oats  unu 
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al  pnklneta  of  kboTe-ntuued  seoUon  for  AwmI  ywr  endii^  Jane  30,  ISBS : 


ArtklM. 

Qoutltr-   1 

Aitlelw. 

qu»Uty. 

0>t> 

TobMOO.. 

bMhel,.. 

■■'tE 

ItaapeetfbUy,  yoni  obcdl«at  MrvNit, 
/O^— 4*.  HwiiAif, 

Frahk  Bbowk, 

Ovtrtter. 

Tl 
JPP 


K13. 

BOTEHENT  OF  SCUFPEBNOKG  KITES,  NOBTH  CABOLINA. 

opentiouB  were  reaamed  Jaly  20, 1885,  and  completed  Sep- 

**  1885.    The  accompaDying  map  abows  wbere  the  work  was 

dredging  was  to  9  feet  at  low  water,  the  detans  of  whioh  are 


HE 


No.  3  widened  13  feet,  rngking  it  100  feet  long  a 
Ko.  4  was  made;  it  is  136  feet  long  and  40  feet 


ning-h 


_  and  40  feet  wide, 
feet  wide. 
oroaghi^a«  was  widened  15  feet,  making  it  60  feet  long  and 
^S  56  feet  wide. 

nntB  were  ronnded  oEf ;  the  namber  of  feet  removed  from  each, 
from  the  point  back,  is  as  follows:  No.  1,  32  feet;  No.  2,  24 
3,  22  feet;  No.  4,  28  feet;  No.  5, 16  feet;  Ko.  6, 17  feet;  No. 
No.  8, 18  feet-. 

ling-basin  at  the  head  of  navigation  was  sofflciently  enlarged 
.  off  Point  No.  1  and  dredging  an  area  16  feet  by  40  feet  on 
iiteside. 

■foot  ehoftl,  £60  feet  long,  at  the  mouth  of  Collins  Ganal  (outlet 
?helpa]  was  removed. 

vgiring  was  done  by  the  hire  of  labor  and  machinery  and  the 
of  material  in  open  market,  and  oocapied  a  dredge  525  work- 
Three  hundred  and  twenty  pounds  of  No.  2  dynamite  was 
it  roots  and  stumps;  the  nnmbei:  of  blasts  made  being  129, 
of  about  2.6  pounds  to  each  blast, 
eamboat  men  are  greatly  pleased  with  the  work,  as  it  has  bene- 
igation  in  a  very  marked  manner,  by  not  only  shortening  the 
about  half  a  mile,  but  also  by  saving  almost  endless  trouble  and 
le  in  pasing  bends,  permitting  larger  loads,  lessening  danger, 
ig  the  handling  of  steamers,  &c.    So  far  as  can  be  foreseen 
irther  work  will  be  required  on  this  river  for  many  years,  as  it 
it  that  its  navigable  condition  is  amply  sufficient  for  the  trade 

ftfs  really  no  organization  that  collects  commercial  statistics. 
f,  two  steamers  run  regularly  on  the  river  and  do  an  extensive 
L  one  of  them  running  to  Elizabeth  Oity,  N.  0.,  under  the  man- 
I  of  the  Norfolk  Southern  Kailroad.  Othtir  vessels  run  on  the 
Bionally,    The  commercial  statistics  received  from  Sf.  K.  Eing^ 


.„Googk' 


970       BBPOBT   OF  THE  CHIEF  OF  ENGINEEKS,  U.  8.  ABUT. 

egg.,  general  manager  of  the  Korfolk  Southern  Bailrood,  will  be  foond 
Id  report  on  Edenton  Bay  for  this  fiscal  year. 
Thia  river  ia  Id  tbe  eoUeotioa  district  at  Albemarle,  N.  C. 

Monty  itatement. 

Jnlyl,  1885,  amoiuit  AvaiUble |l,flT9  S3 

July  1, 1886,  amount  expeoded  during  fieeal  year,  exolniiTe  of  Uab.litiea 
oaUtaodiug  July  1,  1»86 ],S79  33 


(1)  TkeKohoonerLaarence. — Thiswreok  (referreil  to  in  the  last  Annual 
Beport)layin  the ScuppemoDgKiver  near  Spraill's  Bridge,  Korth  Caro- 
liDa(Bee  accompanying  map).  Not  being  removed  bythe  owner  thereof 
after  lawful  notice,  she  was  accordingj^y  raised  and  floated  on  Aagust  26 
last,  by  tbe  Government.  Htr  dimensions  wero  GO  feet  by  16  feet.  Ad 
attempt  was  made  to  keep  her  afloat  in  order  to  sell  her  according  to 
law,  but  it  being  ascertained  that  the  cost  thereof  would  be  greatly'  in 
excess  of  her  valae,  being  old,  rotten,  and  almost  worthless,  the  schooner 
was  accordingly  moved  a  short  distance  and  allowed  to  sink  where  she 
woald  be  out  of  the  way.  This  has  flnally  disposed  of  her  very  effect- 
ually and  cheaply,  the  cost  thereof  being  9100,  which  was  tbe  estimate. 

(2)  The  barge  Albemarle. — This  barge  was  Ibrmerly  the  side-wheel 
steamer  Albemarle,  built  and  owned  by  the  Old  Dominion  Steamship 
Corapauy:  sli©  was  then  165  feet  long,  33  feet  beam,  »nd  19  feet  iu  the 
hold.  While  in  tow  of  the  tug  Minnie,  on  December  11  last,8hesprung 
a  leak  io  a  gale  and  sunk  in  7<^  fathoms  of  water,  with  Hog  fslaod 
light-house  bearing  west  northwest,  distant  5  miles.  Her  cargo  con- 
sist^ of  coal. 

It  having  been  represented  on  December  23  laBt,  that  she  was  di- 
recUy  in  the  track  of  vessels  bound  to  or  from  Chesapeake  Bay,  and 
Korthern  and  Eastern  ports,  and  a  dangerous  obstruction  to  navigation, 
a  personal  examinatiou  was  made  of  her,  without  expense  to  the  Gov- 
ernmeut,  on  January  22  lost,  which  showed  that  the  late  storms  had  so 
broken  her  up  and  embedded  her  in  the  sand  (as  is  usual  on  this  cooet) 
that  she  had  ceased  to  form  such  an  obstruction  aa  ia  contemplated  by 
section  4  of  the  river  and  harbor  act  of  June  14,  1880. 

(3)  The  schooner  Maria  and  Elizabeth. — Thia  schooner  was  wrecked 
in  the  gale  of  December  0  last.  She  sunk  in  5  fathoms  of  water,  Cape 
Charles  light-hoDse  bearing  north,  distant  3^  miles.  Her  tonnage  was 
193  and  her  cargo  consisted  of  stone  and  cement.  She  had  been  strip- 
ped of  masts,  anchors,  &o.,  by  a  wrecking  company. 

Tbe  same  representation  was  niatle  of  her  on  December  23  last,  that 
was  made  of  the  Albemarle,  and  she  was  personally  examined  ou  the 
eame  day,  without  cost  to  tbe  Government,  with  the  same  resnit, 

(4)  The  schooner  Tarry  Not. — This  schooner  was  wrecked  i  n  the  severe 
storm  of  January  9  last.  She  sunk  on  Graney  Island  Flats,  Virginia, 
near  the  mouth  of  the  Nansemoud  River.  On  January  27  last  she  waa 
reported  aa  being  an  obstruction  ta  navigation,  and  in  dne  time  there- 
after, on  February  21  last,  a  personal  examination,  made  without  cost 
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to  the  GoveromeDt,  verifled  tbe  report.  Her  tonnage  waa  234,  and  her 
cargo  consisted  of  kainit.  She  had  been  stripped  of  everything  of 
Talae  by  a  wrecking  company. 

Not  being  remov^  by  her  owner  after  lawful  notice,  she  was  removed 
by  the  Government  under  my  personal  enpervlsion.  The  wreck  lay  od 
tier  bottom,  embedded  somewhat  in  the  mud,  in  14  feet  of  water  at  low 
tide,  with  only  3  feet  on  part  of  her.  On  Jnne21Ia6t,240pounds  of  dy- 
Damite  (40  per  cent,  nitro-glycerine)  was  divided  np  and  placed  close  to 
and  around  her  sides  at  twelve  points.  This  was  fired  in  two  blasts,  that 
destroyed  the  after  part  only.  On  June  23  last,  the  forward  part  was 
aoDthilated  by  means  of  gunpowder,  100  pounds  of  which  was  divided 
op  and  sealed  in  four  jugs,  holding  from  20  to  30  pounds  each,  which 
were  properly  placed,  one  at  a  time,  liy  a  diver,  and  fired  separately 
by  electricity.  An  examioaticn  made  thereafter  showed  that  the  wreck 
bad  ceased  to  endanger  navigation.  This  work  was  done  at  a  cost  of 
9428.43.     The  estimated  cost  thereof  was  $500. 

(6)  The  tehooner  Anthea  Qod/rey. — This  wreck  was  discovered  Febru- 
ary 8  last,  snnk  in  Lynn  Uaveu  Beads,  Virginia,  in  4^  fittboms  of  water, 
Cape  Henry  light-house  bearing  E.  by  S. }  S.,diBtant  aboat  6  miles.  The 
crew  had  perished,  and  there  was  a  question  as  to  the  name  of  the  ves- 
sel, but  subsequent  events  have  proved  almost  conclusively  that  It  was 
the  Antbea  Godfrey,  a  schooner  of  182  tons,  loaded  with  kainit.  She 
was  reported  on  that  date  as  being  a  dangeroas  olAtruction  to  naviga- 
tion, and  in  due  time  thereafter,  Febraary  21  last,  a  personal  ezamina- 
tioD,  made  without  expense  to  the  Government,  showed  this  to  be  the 
case.    A  wrecking  company  had  stripped  her  of  everything  of  value. 

She  was  duly  advertised,  and  not  being  removed  in  due  time  there- 
after, was  destroyed  by  tbe  Government  under  my  personal  supervis- 
ion on  June  16  last.  She  was  bottom  up,  with  about  20  feet  of  water 
thereon  at  low  tide ;  by  means  of  a  diver  260  pounds  of  dynamite  (40 
per  cent,  nitro-glycerine)  was  distributed  along  and  fastened  to  her  keel 
at  nine  points,  and  the  whole  fired  simultaneously  by  electricity.  Ad 
examination  made  thereafter  showed  that  the  wreck  was  completely 
broken  op,  and  bad  ceased  to  endanger  navigation.  This  work  was 
done  at  a  cost  of  9387.37,    The  estimated  cont  was  |500. 

(6)  The  steamer  Concord. — This  steamer  was  burned  and  sunk  in  the 
Pamplico  Biver,  near  Washington,  X.  C,  on  February  20  last,  on  which 
date  an  employ^  of  this  office  reported  her  a  dangerous  obstruction  to 
navigation,  being  barely  covered  at  low  water  and  near  the  edge  of  the 
channel.  Her  tonnage  was  174,  and  her  cargo  consisted  principally  of 
cotton,  some  of  which  has  been  saved  and  is  of  little  value.  Her  ma- 
chinery may  be  worth  $1,500;  her  hull  is  valueless.  She  has  been  duly 
advertised,  at  an  expense  of  $6,  under  the  law,  tbe  notice  being  dated 
April  1  last;  since  then  she  has  been  libeled  in  tbe  United  States  dis- 
trict court,  and  advertised  to  be  sold  on  Jaly  2, 188S.  There  will  be  no 
further  operations  regarding  her  until  the  court  has  finally  disposed  of 
her  and  the  purchaser  (if  any)  has  had  reasonable  time  to  act  thereafter. 
All  the  foregoing  work  waa  done  by  hired  labor,  the  purchase  of  ma- 
terial in  open  market,  and  tbe  use  of  tbe  United  States  plant,  that  be- 
ing the  most  economical  and  advantageous  mode  of  doing  it.  It  is  pro- 
p<Med  to  remove  the  wreck  of  the  Ooncord  in  a  similar  manner,  if  it  haa 
to  be  done  by  the  Government,  The  estimated  cost  of  so  doing  is  $600. 
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APPENDIX  L. 


SEPOBT  OF  CAPTAIN  WILLIAM  H.  BIXBY,  OOBPS  OP  ESaiSSBBS,  OF- 
FIOBB  IirOHABOB,FOB TMB  FISCAL  TBAB  BNDIiTO  JONB 30, 1886,  WITH 
OIHBB  D0CUMBST8  BELATISO  TO  TSB  WOBK. 

IMFBOTEMEKTS. 


1.  CoDtmttne*  Creek,  Noctb  Carolbut. 

2.  Trent  Blver,  North  Carolina. 

3.  Keiue  Biver,  North  Carolina. 

A.  Inland  NaTigailon  ttom  New  Bem^to 
Beaofort  Harbor,  via  Clabfoot.  Har- 
lowe,  and  Newport  rivers,  Nortn  Car- 

h.  Harbor  at  Beanfbrt,  North  Carolina. 

6.  New  Biver,  Korth  Carolina. 

7.  Cape  Fear  Biver,  above  Wilmington, 

Moith  Carolina. 


8.  Cane  Fear  River,  below  Wilmington, 

North  Carolina. 

9.  Great  Fe  Dee  Biver,  Bontb  Carolina. 

10.  Waooemaw  Biver,  Bonth  Carolina. 

11.  Harbor  at  Georgetown,  Sonth  Car- 

18.  Santee  Biver,  Sonth  Carolina. 

13.  Wateree  Biver,  Sonth  Carolina, 

14.  Bemovlng  sonfeen  veaa^  obatcaotlug 

or  endangering  navigation. 


United  States  Enoineeb  Opfice, 

Wilmington,  S.  0.,  Augmt  24, 1886. 
Obnxbal:  I  have  the  hoiior  to  transmit  herewith  annual  reitorts 
for  the  fiscal  year  ending  June  30, 1886,  upon  the  works  of  river  and 
harbor  improvement  then  in  my  charge. 

Very  respeotfollyj  your  obedient  servant, 

Wm.  H.  Buby, 
Of^totn  of  Sngineert. 
The  Ohieb  op  Engihbbbs,  TJ.  8.  A. 


lUPBOTEHENT  OF  CONTENTNEA  CHEEK,  NOBTH  CABOLINA. 

Gontentnea  Ureek,  a  tributary  of  the  fTeuse  Biver,  has  a  total  length 
of  aboat  144  miles,  and  a  drainage  area  of  1,184  sqnare  miles.  This 
creek,  prior  to  governmental  improvement  in  1881,  had  a  depth  of  about 
3  feet  daring  nine  months  of  the  year,  from  its  month  in  the  Kense  np- 
ward,  aboat63  miles,  to  Stantonsburg,  its  practicallimit  of  navigation; 
bat  its  chaDoel  was  completely  blocked  at  all  stages  of  water  by  sankea 
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logs  aud  stampa,  and  by  floating  obstractions.  Its  steamboat  commerce 
vas  nothing. 

Tlie  original  project  of  1S81,  as  continaed  to  date,  proposed  for  (40,000 
to  Becnre  a  sate  and  unobstructed  Sfoot  navigation  over  this  entire  dis- 
tance during  the  high-water  season  of  about  nine  months.  This  esti- 
mate was  based  on  an  examination  required  to  be  made  in  great  haste, 
at  slight  expense,  and  dnring  a  time  of  high  ft«8het.  The  estimate 
supposed  the  obstructions  to  be  about  17  saoken  trees  and  1  stomp  per 
mile,  but  actual  work  has  since  shown  about  45  sunken  trees  and  45 
stumps  per  mile. 

Inadequate  yearly  appropriations,  iuvolving  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  onflnisbed  work, 
extra  Boperintendence,  and  deterioration  of  plant,  have  added  considera- 
bly to  the  cost  of  the  work.  The  aggregate  amount  appropriated  for  this 
project  np  to  30th  Jane,  1886,  is  925,000.  The  present  estimate  (that 
of  1885),  975,000  for  the  final  cost  of  the  work,  is  based  on  these  later 
developments. 

Twenty-four  thousand  six  hundred  and  eigbty-seveii  dollars  aod 
sixty-nine  cents  has  been  spent  in  all  upon  this  improTement  np  to  30th 
Jane,  1885,  in  securing  a  roughly-cleared  3-foot  navigation  over  the  31 
miles  from  its  month  np  to  Snow  Hill,  during  the  high-water  season. 
In  conseqaence  of  this,  a  steamboat  line  his  been  permanently  estab- 
lished upon  the  whole  length  thus  improved,  and  two  steamboats  have 
made  bi-weekly  trips  during  nearly  nine  months  each  year,  to  the  great 
benefit  of  the  neighboring  country,  otherwise  without  transportatioa 
faoilities  for  its  products.  The  present  commerce  (including  rafted 
goods)  is  rapidly  increasing,  and  is  at  present  about  (150,000  of  goods 
transported  per  year ;  showing  that  each  dollar  spent  on  the  improre- 
ment  has  been  accompanied  by  the  development  of  (18  in  annual  oom- 
merce. 

The  navigatioD  of  this  rivet  is  obstructed  at  points,  as  shown  by  the 
following  extract  f^m  special  report  dat«d  January  17, 1885 : 

BetWMD  BtantODsbnT);,  the  head  of  present  improvament,  and  Snoir  Hill,  the  bwid 
of  preaent  navigation  there  are  three  ooantj  briagea  without  draws,  but  there  has  wt 
yet  been  no  navigation  demanding  draws.  When  needed,  the  draws  will  ondonbt- 
edly  be  pnt  in  b;  the  eonnty  authorities.  I  therefore  recommend  that  these  bridges 
be  permitted,  for  the'  present,  to  remain  in  their  present  condition,  provided  that 
their  owners  will  insert  Haitable  draws  therein  whenever  needed  by  steMiien. 

The  special  work  of  the  year  is  as  follows: 

Bxpenditores,  (1,419.08. 
*  The  amoant  of  money,  (1,731.39,  available  at  the  commencement  of 
the  fiscal  year,  was  too  small  for  economical  work ;  but  improvement 
was  so  much  needed  that  small  immediate  actual  results  were  regarded 
as  more  valuable  than  larger,  but  delayed,  possible  ones.  Owing  to  its 
variable  features  and  the  difficulty  of  properly  specifying  it  beforehand 
aud  inspecting  it  afterward,  the  work  waa  allowably  done  by  hired  labor 
and  the  purchase  of  materials  in  open  market. 

Work  was  confined  to  the  lower  half  mile  of  river,  and  coald  be 
carried  on  only  at  low-water  stages.  Between  the  3d  November  and 
10th  December,  durihg  a  few  days  in  March,  aud  between  the  last  of 
April  and  31st  May,  59  logs,  154  stumps,  68  large  snags,  32  cords  small 
snags,  35  cubic  yards  of  earth,  230  linear  feet  of  old  sheet-pile  dikiDg 
were  removed  from  the  river  bed  ;  86  trees,  33  stamps,  and  60  linear 
feet  of  brush  were  out  and  hauled  back  from  200  feet  of  river  bank  ; 
343  linear  feet  of  new  sheet-pile  diking,  and  400  linear  feet  of  log-dam 
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vera  oonstracted,  and  78  linear  feet  of  old  sheet-pile  diking  vere  le- 
pairad.    Some  of  tbe  atomps  liad  to  be  removed  by  bloating. 

All  tlie  above  work  has  been  well  and  vigorously  oarried  forward 
under  tbe  immediate  sapervision  of  Asaietant  Engineer  It.  Bansom. 

A  brief  bistory  of  past  work  upon  this  improvement  bas  been  pre* 
pared  by  Aaeistant  Engineer  B.  Ransom,  and  is  herewith  appended. 

Beoommuidations  for  fntnre  work  are  as  follows:  Thatthiaimprove- 
ntent  be  completed  in  accordance  with  the  present  propoaed  and  ap- 
proved project,  so  as  to  seoore  a  thoroughly-cleared  3-foot  navigation 
over  the  entire  river  from  its  mouth  63  miles  upward  to  Stantonsbnrg 
doling  the  nine  commercial  busy  months  of  the  year,  at  a  total  ozpenae 
of  (50,000,  in  addition  to  the  (312.31  available  June  30,1886;  this 
amount  to  be  a{>propriated  in  two  yearly  installments  of  $30,000  and 
$20,000,  respectively.  Smaller  appropriations  will  increase  tbe  cost  by 
from  |1,000  to  94,000  per  appropriation.  Further  improvement,  so  as 
to  extend  tbia  navigation  above  Stantonsburg,  or  so  as  to  make  the  lower 
river  navigable  dnnng  the  low  water  season,  is  not  recommended  at 
present. 

After  the  improvement  is  finished  its  proper  maintenance  may  coat 
bom  11,000  to  t3,000  per  year. 

Ibis  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried (Hk  approximately  as  follows : 

Xweoty  tbonsand  dollars  to  secare  a  fairly-cleared  natural  channel  for 
Bteam  nttvigation  &om  Snow  Hill  33  miles  upward  to  Stantonsburg, 
by  removing  all  dangerous  obstructions,  saoh  as  sunken  logs  and  snags, 
sDd  by  catting  down  and  pulling  back  from  caving  banks  the  trees 
which  woold  otherwise  soon  &11  into  the  river.  The  extension  of  nav- 
igation to  Stantonsburg  will  open  up  the  richest  part  of  the  Oonteot- 
nea  Basin  aud  will  greatly  increase  the  river  commerce. 

Ten  thooBaod  doUars  to  dredge  and  dike  the  natural  channel  near 
the  rivei^  moDth,  so  as  to  keep  the  water  firom  mnning  off  into  tbe  a^Ja* 
cent  Bwampa. 

Twenty  thoosand  dollars  to  clear  the  entire  river  thoroaghly  of  all  re- 
maining obstructions  to  its  Iree  navigation  during  the  nine  commer- 
cially busy  months  of  the  year. 

Hi*  iiTer  ia  in  th«  Beoond  oollaotion  distriot  ol  North  Carolina. 
Money  statement, 

JalT  1,  leeS,  unonnt  ftvallable $1,731  3» 

Jta  1, 1B86,  Amount  expended  dnring  flsoal  jeoi,  exeluiTe  of  , 

lUUitiea  oataUnding  Jaly  1,  ltSSS> 11,396  «7 

Jah  L 1686,  onUtandiDg  liabilitlea SO  41 

1,419  08 

JilrlilueG,  unonnt  avaiUble 313  31 

Anwant  ^piaprikted  by  ftct  approved  Angust  6, 1836 15,000  00 

AuMtnt  av^lAble  for  flaoal  year  eoding  Jane  30, 1887 15,312  31 

(AiBODnt  (c«Umat«d)  reonired  for  complstlon  of  eziitlnK  project 35,000  00 
AliioiintthatcaabeprofiUbl7expendediiifi8oalyearendiaKjiiue30,1888    30,000  00 
Bnbmltlad  In  oompliaaee  with  reqnirementa  of  eeotioaSof  river  ftad 
bacbor  aota  of  im  and  18G1. 


mtmmT  of  thb  mntovxicxsT  or  oontkmtkba  crbek,  nosth  cabouma. 

IE80-^.  By  the  river  and  harbor  act  of  14th  JaaCjlB^,  a  anrvey  or  ezamlnatioQ 
•riUsatream  wae  oidered.     It  wm  made  by  Mr.  Reid  Whitford,  in  January,  1B81. 

Tbe  tmptovMiMnt  pioposed  eonsiated  in  the  removal  of  all  obHtacleB  in  order  to  m- 
cm  daring  the  leaaon  of  floali  water  3  feet  navigation  Itom  ita  mouth  to  Btautona- 
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burg,  70  miles  above.     Ttis  estimated  coat  of  sacb  improvement  was  |40,000.    Con- 
gress, by  act  of  Maroh  3,  1831,  appioprlftted  flO.OOO  for  Ibis  work. 

lSSl-'62.  On  tbe  14th  of  September,  If^l,  work  was  begon  st  the  month  and  ood- 
lioaed  with  improvised  mesas,  oleanlng  the  stream  of  logs,  stamps,  &«.,  only  par- 
tially for  about  t  mites  op  stream.  Within  1}  miles  of  tbe  moarh  750  feet  oV  wde 
dama  or  dikes  were  pat  ia  ex perimea tally.  On  the  ist  January^  1882,  the  machineiy 
from  tbe  Nense  was  transferred  to  this  strca.m,  and  the  work  of^  cleaning  Ibe  stream 
and  its  banks  progressed  up  to  within  3  miles  of  Hookerton.  An  accurate  accoant 
of  obstmctioua  removed  was  not  kept.  On  tbe  32d  of  March,  16ti2,  work  was  saspended 
for  want  of  fnnda. 

1B82  and  1883.  Tbe  river  and  harbor  act  ofAnenat  S,  1682,  appropriated  (10,000  for 
contianing  tfais  work,  and  it  was  resumed  Ist  of  November,  18^.  and  by  1st  of  March, 
1883,  was  carried  to  Snow  Hill,  about  45  miles  above  the  month,  clearing  oat  as  tbe 
season  before.  Unriog  April  and  May  little  was  done  on  acoonnt  of  high  water.  lo 
Jane  the  "Lower  Narrows"  were  greatly  improved  and  a  large  amoaat  of  work 
done.  Daring  the  seasoo  of  1883-'Sl  785  logs  and  969  small  logs  and  1,028  stumps 
were  taken  from  the  bed  of  the  stream  and  568  large  and  3,670  small  trees  oat  from 
the  banks. 

1883  and  1884.  Only  a  small  amoant  of  the  appropriation  remalbed  on  band,  and 
tbe  force  was  kept  at  work  during  July,  1883,  near  tfae mouth  in  the  "Narrows,"  and 
over  SSO  large  Btnmps  with  an  nnoonnted  nnmber  of  small  ones  and  "^preeakoees" 
wen  taken  out.    Want  of  funds  stopped  operationa  at  eod  of  Jnly,  1883.  > 

1884-'85.  On  Angnst  5, 1684,  Congress  made  a  farther  appropriation  of  (5,000  to 
contiuae  this  improvement. 

On  the  lat  of  December,  ieS4,  a  anrvey  by  Asaiatsut  Engineer  J.  P.  Darling  waa 
began  and  oontinned  for  ten  daya  near  the  month  to  determine  accnrately  contonrs, 
&0>  It  vas  disoontinnod  on  tbe  10th  of  December,  1884,  onaoconntof  high  water,  bat 
information  of  valuable  import  waa  obtained.  On  tbe  9th  of  Febraary,  1884,  the 
plant  belonging  to  Noose  Bivor  was  tranafened  to  thia  stream,  and  on  17th  of  aajne 
month  work  was  reaamed  at  Snow  Hill  and  proceeded  down-stream  over  what  had 
been  done,  and  between  tbe  19thofFebroaiy  and  27th  of  April,  1885,  928  logs  and  706 
etnmpa  wero  taken  from  tbe  bed  ot  the  stream  and  174  largetiees  cut  from  the  bonks. 

1885  and  1886.  On  the  3d  of  November,  1885,  work  was  reaamed  on  thia  stream  near 
the  month  and  continued  to  the  loth  of  December,  1^5,  when  stopped  by  bigb  water. 
In  this  thirty-seven  days  420  linear  feet  of  lorabor  dikes  were  pnt  In  (343  feet  new 
work  and  78  feet  repairs) ;  400  feetof  bmsh  and  logdam,  near  head  of  Spring  Slongb, 
wu  built;  230  feet  old  dikes  removed;  57  trees,  20  logs,  and  GH  cordaof  bmsh  out; 
450  feet  of  bank  cleared;  69  logs,  52  anaga,  14  stamps,  11|  oords  of  small  Btnff,  and  35 
cubic  yards  of  mod  taken  ont  of  slough  and  stream. 

B.  Bansoh, 
Auitlant  Euginetr. 

M&HOH  25,  1886. 


IMFBOTEMENT  OF  TBENT  BIVEB.  NOBTH  CABOLINA. 

Trent  River,  a  tributary  of  the  Kenae  Biver,  lias  a  total  length  of  about 
73  milea,  and  a  draioage  area  of  057  square  miles.  This  river  in  1879,  at 
the  time  when  placed  under  governmental  improvement,  possessed  a 
O'foot  to  8-footrongbly  cle^^  navigation  from  its  mouth  at  New  Berne 
up  21  miles  to  Pollock8vilIe,andalighter-draugbt  navigation  0  miles  far- 
ther to  Quaker  Bridge.  Above  PoUockaville  the  bars,  snags,  and  trees 
prevented  all  navigation,  except  occasionally  by  amall  flat-boate  daring 
high  freshets. 

Its  commerce  is  estimated  tc  have  been  abont  4^00,000  of  gooda  per 
year. 

The  original  projects  of  1879  to  1880,  as  continued  t«  date,  assumed 
that  0  to  8  leet  of  water  conid  be  carried  at  all  stages  from  its  mouth  21 
miles  to  FoUooksville,  and  proposed  for  t22,000  to  secure  a  thoroughly 
cleared  3-foot  navigation,  with  at  least  50  feet  obannel  width  at  all 
stages  of  wat«r  from  FolfocksviUe  22  miles  up  to  Trenton,  the  practica- 
ble limit  of  steamboat  navigation,  using  the  balance  of  tbe  funds  toim- 
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prove  tfae  cbannel  from  its  moQtli  30  miles  upwards  to  Pollocksville  and 
Qaaker  Bridge. 

Tliiu  estimate  was  based  on  an  ezamiuation  required  to  be  made  iu 
great  haste  and  at  sligbt  expeuse.  Tfae  estimate  as  refiards  sunken 
obstructioDs  in  the  upper  14  miles  of  river  supposed  only  25  stumps 
and  logs  per  mile,  whereas  an  average  of  250  per  mile  were  actually 
found. 

Inadequate  yearly  appropriations,  idvoIvid^  the  alternate  disorgaui- 
zation  aud  reorganization  of  working  parties,  damage  to  unfinished 
work,  extra  superintendence,  and  deterioration  of  plant,  have  added 
considerably  to  the  cost  of  the  work.  The  aggregate  amount  appro- 
priated for  this  project  up  to  3Uth  Juoo,  18S6,  in  t42,(M)0. 

Tbe  present  estimate  (that  of  1885),  $57,000  for  the  final  cost  of  the 
work,  is  based  upon  these  later  developments. 

Forty-one  thousand  four  hundred  and  eigbty-nine dollars  and  six  cents 
has  been  spent  in  all  uiran  this  improvement  up  to  30th  June,  1880,  in 
securing  amoderately  well  cleared  6-foot  to  8-foot  navigation  at  all  stages 
(8  to  9  I'eet  at  ordinary  stages)  Irom  >'ew  Berne  30  miles  up  to  Quaker 
Bridge;  and  thence  a  thoroughly  cleared  3  foot  navigation  at  least  50  feet 
wide  at  all  stages  13  miles  further  to  Trenton,  and  an  excellent  turning' 
basin  at  Trenton.  Inconseqneoceof  this  improvement,  a  steamboatnav- 
igation  bas  been  permanently  established  over  the  entire  river  to  Trenton, 
with  weekly  trips  in  summer  and  tri-weekly  trips  in  tbe  busy  seasons  of 
winter.  Tbe  commerce  is  still  increasing,  and  is  now  about  $600,000  of 
goods  transported  per  year  (inclading  raited  goods),  showing  that  each 
dollar  spent  on  this  improvement  bas  been  accompanied  by  the  develop- 
ment of  about  $5  of  annnal  commerce. 

The  navigation  of  this  river  is  not  obstructed  by  bridges  witbont  draws. 

The  special  work  of  tbe  year  is  as  follows : 

Expenditares,  $169.50. 

Owing  to  tbe  small  amount  of  available  funds  no  work  could  be  ad- 
vantageously carried  on  in  tbe  field.  Tbe  office  work  bas  been  restricted 
to  the  completion  of  records,  rendition  of  reports,  and  preparation  for 
possible  future  work. 

A  brief  history  of  past  work  upon  tbis  improvement  bas  been  pre- 
pared by  Assistant  Engineer  R.  Kausom,  aud  is  herewith  appended. 

Kecommendations  for  future  work  areas  follows:  That  the  present 
approved  and  adopted  project  be  completed  by  thoroughly  clearing  tbe 
pi-eseut  channel  of  its  remaining  obstructions,  at  a  tot^  cost  of  $16,000 
iu  addition  to  the  $635.94  available  30th  Jnne,  1886;  this  amount  to  be 
appropriated  in  one  sum  within  tbe  next  year.  Smaller  appropriations 
will  increase  the  cost  by  aboat  $2,000  per  appropriation. 

Alter  tbis  is  done  no  further  improvement  is  recommended  at  present ; 
but  the  proper  maintenance  of  the  improved  cbannel  may  cost  from 
$1,000  to  $2,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows : 

Four  thousand  dollars  to  open  a  ohanoel  100  feet  wide  and  8  feet  deep 
through  Foy's  Flats  by  dredging  and  blasting. 

Eight  thousand  dollars  to  cat  off  projecting  points  at  sharp  turns  of 
tbe  river. 

Three  thousand  dollars  to  clear  tbe  entire  river  thoroughly  of  all  re- 
maining obstmclions  to  its  free  navigation. 

Tbis  river  1>  in  tbe  aoUeotion  diatrlot  of  Puaplioo,  M.  C. 


:i>y  Google 
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Money  sUiimMnt. 

Jul;  1,  1886.  ftiDOunt  avwUble JBTO  44 

April  ^  1886,  aiuoDntieceive1fh>mBalM  to  CoDtentDea  Creek 85  00 


Jnlj- 1,  1B86,  amonnt  expended  dniing  fiKal  year,  esoluaive  of 

liabilities  ODtatandlng  Jnlv  '  '"°- 
Jnly  1,  1886,  onUtMidiug  lial 


liabilities  ODtatandlDg  Jaly  1, 1885 |l&a  78 
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July  1, 1S86,  omouDt  available 535  « 

AmouQt  appropriiited  by  act  approved  Aagiutt  5, 1886 3,600  00 

AmoDDt  available  for  fiscal  year  ending  Jnne  30, 18ST 4,036  M 

r  Amoant  (estimated)  regaired  for  completion  of  existiajt  project 13,000  00 

I  AmoaDtthatcanbeprofltablyexpetidedlnfiscalyeareDdiDgJniieSO.lBSe  13,000  00 
\  Sabmitted  in  eoropliance  with  reqniraments  of  »Mtion  S  of  rivei  and 
I     baibor  acts  ofl806  and  1807. 


BIBTOBT  OF  THE  IMPBOVBMSMT  OF  TRIST  Rl  rEB,  KOKTB  CAIIOIJNA. 

The  Trent  Biver,  from  ita  moath  at  New  Bernt',  is  navigable  to  TrentoD,  N.  C,  for 
3-feet  drangbt  boats  tbe  year  ronnd. 

1878.  In  December,  VSfS,  a  survey  was  made  by  J.  M.  Wolbreobt,  nnder  (ho  ordon 
of  Capt.  C.  B.  Phillips,  Corps  of  Engineers,  fh>in  Treatoo  to  Now  Benie,  aud  a 
map  was  made  by  Wolbreoht  of  that  part  of  the  river,  and  an  estimate  for  922,000 
snbmilted  to  accomplish  certain  improvements  havinf;  in  view  the  clearing  Ihe  river 
of  enags,  logs,  stnmps,  overhanging  growth,  patting  in  temporary  dikns,  and  dredg 
ingsboals.    (Seereportof  Wolbrecnt,  accompanying  Beport  Chief  of  Engineers,  1861.- 

ItnS  an<l  1860.  In  Joly,  1879,  Congress  made  an  appropriation  of  (7,000  for  ttiia  im) 
provemont.  The  workof  clearing  tlia  channel  of  loj^,&.c.,  and  overhanging  growth- 
was  begnn  In  Beptember,  1879,  and  on  Febmary  7,  1880,  the  first  steamer  reached 
Trenton.  On  Febmary  9,  1880,  work  was  snspeniled  for  want  of  funds.  The  prin-' 
cipal  work  was  done  between  Quaker  Bridge  and  Trenton,  a  distaoce  of  14  miles, 
UDd  consisted  in  moving  mnro  than  fc>ur  times  the  numbei  of  obstmctions  which 
bad  brcn  estimated  for.  The  two  cnt-ofia  in  this  distance  were  widened  and  deep- 
ened, and  boats  could  not  pass  them  withont  snch  improvement.  No  diking  was 
funnd  necessary,  and  none  has  been  coustnicted. 

18e0  and  1881.  On  Jnne  14, 1880,  |10,000  was  appropriated  by  Congress  for  the  con- 
linued  improvement  of  this  stream.  The  work  of  clearing  ont  was  resumed  in 
AagDSt,  IpBO,  at  the  mouth  of  the  river  and  carried  to  Quaker  Bridge,  29  miles, 
which  point  was  reached  in  November  following,  when  all  work  was  suspended  to 
February-,  1881.  A  dredge-boat  was  hired  in  November,  1880,  at  Baltimore,  but,  ow- 
ing to  had  weather  and  other  canses,  did  not  get  to  work  till  Febmary  10,  1881, 
Dredging  was  done  at. several  points  WtweHn  Quaker  Bridge  and  Trenton,  mainly 
noar  Foscue's  Landing,  at  cnt-offs.  Home  Lot  or  Ford,  and  within  1^  miles  of  Tren- 
ton. Alunt  -.£,000  ciM)io  yards  of  material  were  moved,  some  of  it  shell  rook,  requic- 
\ua  blasliug.    The  dredsiugcost  abontSfi  cents  Xo  the  onbio  yard. 

1881  and  1882.     On  March  3,  l«il,  $5,000  additional  were  appropriated  by  Con- 

B'ees  for  this  work,  and  mnch  of  that  amonnt  was  expended  by  June  :tO,  following. 
redging  w.ob  continned  to  August  IK  1H81,  and  abont  16,000  cnbio  yards  of  material 
moved,  iuclnding  2,000  cnbio  yards  shell  rock,  which  had  to  be  blasted.  Thoohaii' 
nol  was  completed  up  to  Trenton,  and  an  unfinished  tnming  basin  was  began  at 
Trentou.  A  smalt  force  on  tbe  hanks  was  worked  until  Aogost  31,  1881,  when,  for 
want  of  funds,  all  work  was  snspended. 

l!4ai  and  18S3.  Congress  appropriated  $10,000  vao-n  for  this  improvement  Angnst  M, 
1882.  The  main  work  to  be  done  was  dredging,  and  it  was  found  impraotioable  to 
hire  n  suitable  dredge-boat ;  so  nothing  was  done  except  by  a  small  force,  with  im- 
provised means,  in  removing600  large  and  abont  twice  the  number  of  small  trees  from 
the  banks,  an<l  taking  73  logs  from  tbe  channel  over  the  whole  coarse  of  the  stream 
below  Trenton.  This  latter  work  was  done  in  November  and  December,  1862,  and 
January,  1S83.    Nothing  was  done  from  January,  1883,  to  June,  1883. 

1883  aud  1884.  During  August,  September,  October,  and  November  of  1883  a  small 
force  was  employed  without  regular  machinery  in  removing  obstructiona  from  banks 
andobaiuiel.  Of  these  164  were  large  logs,  114  small  ones,  and  1.1  stamps  were  taken 
ftom  the  channel,  and  two  small  stone  shoals  were  broken  down  by  blasting,  a  iitt\e 
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dirtMiiw  above  Fowne'a  Landing.  Late  in  December,  1883,  a  dredge  woa  pnt  to  work 
and  cODtinned  till  end  of  March,  Vi&l,  The  baain  at  Tientoa  was  dredged  to  ample 
nie  for  any  boat  that  could  reach  Trenton.  Abont  25,000  cubic  yards  of  material 
vera  tAkeu  from  the  ohaonel  mainlj  from  Trenton  to  a  point  4  miles  below,  but  one 
■bell-Toek  Bboal  near  Ham  plantation  was  blasted  and  dredged,  and  seTeral  short 
bends  were  dredged  off  io  the  near  Yioiuity.  From  December  1,  1883,  to  April  1,  ]tj84, 
one  of  the  at^am  hoiatera  from  the  Nense  was  nsed  in  taking  ont  obstrnctions.  An 
■Monle  acoonnl  of  tfaia  work  waa  not  kept.  A  portion  of  it  was  removing  Kfi  large 
InjE*  and  67  atiunpa  from  chauDel  and  catting  off  ^B  large  trees  from  banks  and  Sriv- 
ing  44  lai^  piles  at  Turning  Basin,  Trenton.  The  most  of  the  dredged  material  had 
te  be  moved  Dy  hand  and  some  leqaitcd  blasting. 

1884  and  1885.  Jnly  4,  1884,  an  additional  appropriation  of  110,000  was  made  by 
Conness  for  the  proseoation  of  this  work,  and  from  December,  1884,  to  April,  1885, 
the  Tnming  Basin,  at  Treoton,  waa  well  and  etrongly  revetted  with  wood  and  dug  to 
6  feet  deep  at  low  water,  and  the  river  fh>m  moath  to  Trenton  was  cleared  of  snags, 
logs,  die,  and  overhanging  growth ;  565  loga  and  52  stamps  were  taken  from  Uie 
chanDel.  In  February  and  March,  1865,  careful  siirveys  wore  made  by  Assistant  En- 
fcineer  J.  F.  Dnrlinft  where  dredging  was  auppoaed  to  be  neoeasary,  particularly  near 
Trenton  and  at  Foy'a  Flats,  about  5  miles  above  New  Berne.  From  April  3  to  June  20, 
1885,  the  river  was  dredged  for  4,300  foet  from  Turning  Baain,  at  Trenton,  4  feet  deep 
■ad  75  feet  wide  to  secure  a  3-foat  channel  at  low  water,  and  ll,83-'i  cubic  y^uda  of 
material  were  taken  ont.  A  log  rovetment  extenda  along  a  great  part  of  tbia  4,300 
ie«t  below  Trenton. 

The  total  amount  appropriated  for  this  work  to  dateia  $42,000.  The  work  basbeen 
iloue  by  hired  tabor,  ana  partially  by  hired  machinery.  Tho  firat  dredging  near 
Trenton  Slled  afterwards  on  acconnt  of  high  water  and  tbe  looseneaa  of  the  sand  and 
the  very  steep  banks,  and  tbe  basin,  as  at  first  revetted,  waa  found  to  be  m  tempo- 
'o  require  tho  sabseqnont  work. 


This  work  from  beginning  till  1885  was  carried  oatofacUitate,aamncbaiipoa8fble, 
the  commerce  over  the  river,  and  the  smallneaa  of  tbe  appropciationa  made  it  neoea- 
aafy  to  conduct  it  in  apparently  disconnected  and  irregnlar  ways. 


B.  Ransom, 
.dHiatont  EnginMT 
Uabcr  25,  1886. 


L3- 

IHPBOVEMENT  OP  THE  NBUSE  RIVEK,  NOHTH  CAROLINA. 

NcuseRiver,  emptyiDg  into  the  Pamplico  Sound,  bas  a  total  leogth  of 
aboat  360  inilea  aud  a  draioage  area  of  6,781  square  miles  (2,506  of  which 
are  situated  abov«  the  mouth  of  its  upper  main  tribatary,  tbe  Gootent- 
nea).  Thia  river,  when  placed  uader  goverumental  ImprovemeDt  in 
1878,  possessed  during  nine  months  of  the  year  a  9-foot  depth  of  cban- 
Det  from  its  mouth  40  miles  up  to  New  Berne,  thence  a  4-foot  depth  50 
miles  further  to  Einston,  thence  a  3-foot  depth  46  miles  further  to  Uolds- 
horo*,  and  tbeuce  a2.foot  depth  62  miles  further  to  Smithfleld,  this 
channel  depth  being  reduced  during  the  low-wator  season  to  8  feet  at 
New  Berne,  2  feet  at  Eiuston,  and  1  foot  at  Smitbfield.  Over  tbe  whole 
198  miles  the  river  was  so  blocked  by  war  and  other  obstructions  that 
oavigatiou  was  impracticable.  Its  steamboat  navigation  was  therefore 
nothing. 

The  original  projects  of  1871  for  below  Goldaboro',  and  of  1879  for 
above  Goldsboro',  contemplated  for  $174,000  in  all,  the  removal  of  the 
war  blockadesand  natural  obstructions  (only  six  thousand  togs  and  snags) 
and  the  excavation  of  a  few  cnt-oflEs,  so  as  to  get  4.6  feet  at  low  water 
all  the  year  to  Goldsboro*,  and  3  feet  during  nine  months  to  Smitbfield. 
However,  over  sixteen  thousand  logs  and  snags  bad  to  bo  removed ; 
and  over  6,000  linearfeetof  log  and  brush  jetties,  and  43,000  lioear  feet 
of  plank  jetties,  have  bad  to  be  constructed  to  give  only  a  poi  tion  of  tbe 
originally  projected  improvement.  The  projects  of  1878, 1S80,  and  1883, 
aa  continued  to  date,  propose  to  remove  all  sunken  logs,  snags,  floating 
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and  other  obstnictions,  aod  to  contract  the  channel-way  by  jetties  m 
as  to  assure  daring  the  entire  year  an  nnobstracted  8-foot  navigation  40 
miles  ap  to  New  Berae,  and  a  similar  4- foot  navigation  QO  miles  further 
to  EinstoD,  and  daring  nine  months  of  the  year  a  Sfoot  navigation  108 
miles  farther  to  SmithdeUI.  Tbe  aggregate  amount  appropriated  for 
these  projects  np  to  June  30,  1886,  is  $21U,OliO.  The  present  estimate 
(that  of  1885),  $370,000,  for  tbe  Anal  cost  of  tbe  work,  is  based  on  tbeae 
later  developments. 

Two  handred  aod  five  thousand  eight  hundred  and  twenty-five  dol- 
lars and  seventy-two  cents  have  been  spent  in  all  upon  this  improvement 
op  to  Jnne  30,  1886,  giving  a  moderately  well-cleared  channel  over 
the  entire  length  of  the  river,  allowing  an  8-foot  navigation  40  miles 
to  Mew  Berne,  and  a  3  foot  navigation  50  miles  further  to  Eiuston  all 
the  year;  also,  a  3foot  navigation  46  miles  further  to  Goldsboro',  during 
nine  months  per  year,  and  still  62  miles  further  to  Smithtielil  six  months 
per  year.  In  consequence  of  thin,  two  steamboat  lines  have  been  perma- 
nently established  between  Mew  Berne  and  Einston,  and  the  river  com- 
merce has  increased  from  almoatuothingnptoover  (1,000,000  of  goods 
transported  per  year,  showing  that  each  dollar  spent  on  this  improve- 
ment has  been  accompanied  by  the  development  of  aboat  $5  of  aDonal 
commerce. 

The  navigation  of  this  river  ia  obstrncted  at  points  as  shown  by  the 
following  extract  from  special  report  dat«d  January  17,  1885 : 

Near  KinBton  this  river  is  crossed  by  tbe  Atlantio  and  Norib  Curoliaa  Railroad  on 
a  draw-bridge,  wbosti  draw-span  is  placed  upon  tbo  sbatiow  side  uf  tbe  river  inslAod 
of  over  tbe  maiu  chaenel-way. 

Tbe  present  improvemoDt  wiU  probably  bo  so  far  finished  In  1B6C  as  to  p«rmit  of  a 
deeper  Davigationabove  this  bridge  at  Kin ston  tbaii  nill  then  be  able  to  pass  throngti 
tbis  draw-opening. 

All  tbe  stoamer  oaptaiuB  vrbom  I  have  so  far  beard  from  state  tbat  tbey  bave  not 
■s  yet  been  delayed  from  want  of  water  at  tbis  draw-opening,  and  1  do  not  see  mnj 
reason  for  a  obange  iu  tbe  position  of  the  draw  before  Iddti. 

I  tberefore  reoommend  that  this  draw  may  be  permitted  to  reinain  In  its  present 
position  for  tbe  presdnt,  bat  tbat  it  be  moved  to  tbe  ubannel  side  of  tbe  river  as  soon 
OS  it  becomes  the  chief  serious  obstraotioa  to  a  permitoeDlly  increased  depth  of  nav- 
igation between  New  Berne  and  Kinstoti. 

Near  Goldsbom'  tbis  river  is  crossed  bv  the  Wilmington  and  WeldoD  Bailrood,  on 
a  single-span  bridge  without  a  draw.  The  bottom  of  tbe  bridge  is  nboot  17  feet 
above  low  water.  Tbecliannelissaid  to  be  partially  obsimcted  by  a  pier  of  tbo  former 
bridge.  Very  few  steamers  bavo  so  far  reached  this  bridjje,  although  the  river  Is  navi- 
gable for  several  miles  above  Goldsboro'. 

I  tberefore  recommend  that  this  bridge  be  permitted  for  the  present  to  remain  in 
its  present  condition,  provided  tbat  the  owners  will  clear  away  the  obstruotinir  por- 
tion of  tbo  old  pier  beneath,  and  provided,  also,  tbat  tbuy  will  furniali  a  saitable  hinge 
Joint  to  tbe  nmoke-Btacks  of  all  sleamerH  using  regnlarty  this  portion  of  the  river. 

Above  Goldsboro'  and  below  Smilbfield  there  arc  sii  conuty  bridges  witbont  draws, 
bnt  there  bus  as  yet  been  no  navigation  demanding  draws.  When  needed  tbo  draws 
will  undoubtedly  be  pnt  iu  by  tbo  county  authorities.  1  therefore  reoommend  tbat 
these  bridRCB  be  permitted  for  Ibe  present  to  remain  in  their  present  condition,  pn»- 
vided  tbat  their  owners  will  insert  draws  therein  whenever  needed  by  the  steouom. 

The  special  work  of  the  year  ia  as  follows : 

Expenditures,  $9,557.42. 

Owing  to  its  variable  features,  and  the  ditBcnlty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  tbe  purchase  of  materials  in  open  market 

Between  the  lith  of  July  and  the  22d  December,  the  river  was  syste- 
matically contracted  by  jetties  over  a  total  distance  of  about  2  niiles, 
situated  from  38  to  40  miles  above  New  Berne,  and  from  10  to  13  miles 
below  Kiuaton.    This  work  could  be  done  advantageooaly  only  at  a 
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mean  stage  of  water.  Work  was  much  delayed  by  rain,  freshete,  and 
eickness.     Two  steam-hoi  stera  were  used  on  all  available  occasions. 

Forty-one  jetties  (3,896  linear  feet  of  jettying)  were  thus  built  in  place : 
1,125  linear  feet  of  old  undermined  jetties,  C5  logs,  102  large  suaj^s,  and 
3  cords  of  small  snags,  were  removed  from  the  river-bed  ;  and  183  trees 
and  8  cords  of  brush  were  removed  from  3,450  linear  feet  of  the  river 
bank.  Maps  were  made  of  2.5  miles  of  river  preparatory  to  the  location 
of  the  jetties:  63  guide-piles  were  driven,  and  63  signposts  were  put 
np  at  the  head  and  foot  of  31  sets  of  jetties.  All  the  old  jetties  were 
farther  streugtheued  by  the  addition  of  a  siil  ou  their  up  Btream  sides 
at  low-water  level.  A  water-gauge  was  kept  during  the  progress  of  the 
work.  In  June  of  1886  the  whole  plant  wau  overhauled,  repaired,  uud 
pat  in  order  for  the  coming  season's  work, 

ThecompletioD  of  a  thoroughly  cleared  4-foot  cfaaunel  from  New  Berne 
toKiuBton  will  require  further  jettying  over  1.5  miles  of  river,  and  the 
removal  of  a  great  many  snags,  logs,  and  trees  from  the  bed  of  the  river. 

This  work  will  be  pushed  forward  rapidly  during  the  uouiiug  high- 
water  season,  and  carried  as  far  as  the  present  funds  will  permit. 

All  the  above  work  has  been  well  and  vigorously  carric-d  forward 
under  the  immediate  supervision  of  Assistant  Engineer  E.  Itansom. 

Abrief  history  of  past  work  npon  this  improvement  has  been  prepared 
by  Assistant  Engineer  li.  Ransom,  and  is  herewith  appended. 

Recommendations  fur  future  work  are  as  follows :  That  this  improve, 
ment  be  completed  in  acconlance  with  the  present  approved  and  adopted 
projects,  so  as  to  secure  a  tlioronghly  cleared  9-foot  navigation  40  miles 
up  to  New  Berne,  and  a  similar  4-foot  navigation  50  miles  farther  to 
Einston' during  the  entire  year,  aud  theuoe  a  similar  3-foot  navigation 
108  miles  further  to  Smithfleld  during  nine  months  of  the  year,  at  a 
total  expense  of  9160,000  ia  addition  to  the  t4,li4.28  available  30th 
June,  1886,  tiiis  amount  to  be  appropriated  in  three  yearly  instiillments 
of  about  $60,000  each. 

Smaller  yearly  appropriations,  involving  the  alternate  disorganization 
aud  reorganization  of  working  parties,  damage  to  unfinished  work,  ex- 
tra superintendence,  and  the  deterioration  of  plant  will  increase  the 
cost  of  the  work  by  from  $2,000  to  $6,000  per  appropriation.  Further 
improvements,  so  as  to  extend  the  navigation  above  Qmithfleld,  or  so  as 
to  increase  the  depth  of  water  or  length  of  time  of  such  navigation 
below  Smithfleld,  is  not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried ou  approximately,  as  follows: 

Thirty  thousand  dollars  to  secnre  an  unobstructed  chaaoel  of  3  feet 
depth  at  low  water  from  New  Berne,  50  miles  upwards,  to  Kinston,  by  com- 
pleting the  present  work  of  contraction  of  theriver  channel. 

Thirty  thousand  dollars  to  secure  a  thoroughly  cleared  natural  chan- 
nel  from  Kinstou,108  miles  upward,  to  Smithfleld.  by  removing  allsankeu 
logs  and  snags,  and  by  cutting  down  and  pulling  uack  from  cavingbanks 
the  trees  which  would  otherwise  soon  fall  into  the  river. 

Twenty  thousand  dollars  to  increase  the  channel  depth  from  New 
Berne  to  Kinston  to  4  feet  at  low  water  by  dredging  and  jettying. 

Eighty  thousand  dollars  to  increase  the  channel  depth  from  Kinston 
to  Smithficld  to  3  feet  during  nine  months  of  the  year  by  dredging  and 
jettying. 

TbU  river  ia  in  collectioD  district  of  Paoiplico,  N.  C. 
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Money  atatement. 

July  1,  1895,  funuDiit  avttilnble |13,731  10 

jDly  I,  \^6,  amount  expended  during  fiscal  year,  exclnaive  of 

liabilities  autstandiDg  jDly  l,1tM& (9,166  OTi 

Jaly  1,  1886,  ontaUnding  Unbilitita 301  37 

9,557  43 

July  1,  1886,  amoont  available 4,17*  28 

AmoDDt  appropriated  by  act  approved  AugiMt  5,  18dS 22,500  00 

A.moaiit  available  foe  fiscal  year  ending  Jane  30, 18S7 26,  £74  Sl;^ 

{Araonnt  (estiinated)  re g aired  for  completion  of  existiofc  project 14*^,000  00 
Amoaattbatcanbeprofitably  expendediDfl«ci]I.TeareailiDgJune30,1888    60,000  00 
Submitted  in  coinplianM  witb  reqoiiemeuta  ol  aoctlon  2  of  river  and 
^arbor  acts  of  IsOC  and  1807. 

HISTORY  OF  THK  IMPROVBHENT  OP  NEUeB  RIVER,  MOBTB  CAROUNA. 

Under  tbe  direction  of  H^or  Craigbill,  Corps  of  Engineers,  a  survey  of  the  river 
wns  made  from  Now  Berne  to  Ooldsboro'  in  Hay  and  Juno,  1871,  by  Hr.  William 
Popp,  and  ill  Kovember,  1878.  an  examinattou  of  the  stream  from  GoldslKiro'  to 
KmitbHeld  was  made  under  direction  of  Captain  Phillips,  Corps  of  Engineers,  by  Hr 
J.  M.  VVoIbreulit. 

1878  and  1879.  By  act  ConcresB,  June  18,  1878,  #40,000  was  appropriated  for  the 
improvement  of  the  stream.  The  project  adopted  contemplated  cleariujt  ">J  stream 
uf  obstructions  from  mouth  to  Goldsboro',  and  making  certain  cut-offs,  hut  it  was  i!c- 
terniinod  to  expend  the  $40,000  in  removinic  obstniotiuiis.  Preparations  were  made  in 
ttoptomber  and  worlc  began  October  1,  1878,  at  Fort  Point  Smiles  beluw  New  Berne, 
taking  ont  artificiarobBtmctions  of  a  blockade  placed  there  during  the  war  between 
the  States.  Only  a  very  narrow  channel  was  tbeu  open;  one,  5.'>0  feet  wide,  was  cleared, 
taking  from  it  lour,  and  at  JobnBon'it  Point,  u  mile  below,  two  vessels,  a  h't  of  piles, 
and  twoliueBOf"  Yankee  catchers."  Blasting  was  required.  A  channel  osstbf  the  city 
of  New  Berne,  and  close  to  it,  was  dredged  tS)  feet  w»y,  100  feet  wide  ami  8  feet  deep, 
saving  nearly  a  mile  in  going  from  one  river  to  the  other,  in  the  year  of  1878.     At  np- 

Lor  blockade,  3  miles  above  New  Berne,  the  channel  was  widened  to  103  feet  through 
inkfield  Channel  by  removing  five  vessels  and  some  piles.  The  work  progressed  to 
15  miles  alH>ve  Kinstun  by  June  30,  1879.  The  work  from  LinkQeld  Channel  np  wa« 
confined  to  removing  snags,  stnmps,  and  overhanging  growth,  and  in  putting  In  soma 
approaches  to  the  draws  of  bridges.  The  clearing  out  of  obstructions  was  pu)itial,iu 
:<  n,ng  very  degirablc  to  open  the  way  as  far  op  as  poasiblo  for  the  passage  of  boat*. 


iprovemeut.    By  the  end  of  June,  HfTS,  live  experimental  lumTier  Jetties  w . 
built  Just  below  Kinstou. 

187II  and  1680.  Work  of  clearing  out  oootioued  to  Goldsborough,  which  point  was 
reached  in  Fclimary.  IrttjO,  and  the  force  wbh  taki'u  iu  March  to  below  New  Berne,  and 
the  whole  blockade,  where  the  river  is  n  mile  wide,  was  removed,  consisting  of  lit  ves- 
sels, several  barges,  100  piles,  and  two  lines  ''Yankee  catchers,"  entirely  across  stream, 
5  vessels,  S  barges,  aud  several  cribs  taken  from  the  blockades  miles  above  New  Berne. 
A  sunken  transport  was  taken  ont  just  above  Red  Old  Field.  Clearing  out  snags,  Ac., 
urogrcssed  to  3  miles  above  Pitch  Kettle  by  Jane  30, 1680.  The  blockade  5  miles  be- 
low Kioston  was  partially  removed,  and  an  80-foot  channel  opened  through  it.  Nine 
lumber  J I't ties  were  put  in  between  Kinston  and  County  Bridge  below,  experiment- 
(llly  to  determine  proper  distance  between  them  for  future  oonetmction.  Ten  rough 
"bank  protcctors^of  double  TOWN  of  piles  filled  with  brush  and  logs  were  built  below 
railroad  bridge  near  Kinston.  Two  steam  hoisting  machines  were  built  iu  snmmor 
of  1SJ9. 

1880  and  1881.  On  June  14, 1880,  Congress  anpropriated  |45,000,  and  March  3,  \SS1. 
$30,000  more  to  continue  this  improvement,  and  allowably  bylaw  these  amonntscoula 
he  need  to  improve  the  river  above  Ooldsboro'.  The  work  of  clearing  the  bed  of 
streams  and  the  banks  was  carried  to  12  miles  above  Goldsboro'  ftom  January  to  July 
1,  1881.  Below  Kinston  the  same  work  was  carried  from  near  Pitcli  Kettle  to  Kinston. 
Two  pile-drivers  were  put  on  the  holsters.  Abont  5,000linear  feet  of  log  and  brnsh 
Jetties  were  put  inbeCneen  Fitch  Kettle  and  Deer  Neck,  and  60U  linear  feet  of  brush  and 
lo^  dams  built  near  Grindlo  Creek.  ThetroablesomepointsatSuuthwestBendsaudBnll 
Point  were  revetted  with  piles  and  logs  for  nearly  a  mile,  and  at  other  places  on  the 
river  bank  protectors  to  prevent  erosion  were  built.  The  brush  and  log  jetties  did 
not  stand  satisfactorily,  and  in  May  and  June,  18^1,  3,'iXI  lineorfeet  of  lumber  JeltiM 
were  built  below  and  near  Kioston. 
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IStit  Uid  ISeZ.  By  aotof  CoDgreH  Harcli  3,  1681,  |30,000  wna  appropriated  to  c«ii- 
ttnae  this  improTement,  and  vork  of  clearing  oat  above  GoldHboTo' progresaed  !i!0 
mitea  dtiiiDg  luie  wshod-  Id  Jane,  ISSil,  220  Ifirge  aiid  S3I  euiall  logs,  11  large  and  35 
Hnall  etomps  weie  taken  from  bed  of  stream,  and  897  large  and  9UQ  imall  treea  ont 
ttom  benka.  This  U  a  fair  aamplo  of  nbat  had  previously  bepo  done.  On  the  lowet 
Nense  the  ctiannet  east  of  the  city,  which  was  preTiousl^  dredged  in  16TH,  was  ex- 
tandad  and  deepened  to  titiO  feet  waj,  100  feet  wide,  and  9  feet  deep j  14,550  linear  feel 
of  lumber  jetties  were  pnt  iu  lietweeu  Pitnih  Kettle  and  Bectnn's  Old  Field.  But  little 
iDjnrjr  bom  any  cause  to  lumber  Jetties  this  season, 

imi  and  ltt«3.  Act  of  Cougrefts  August  2,  ISSl,  appropriated  |36,00U,  95^000  of 
which  was  to  go  t«  loland  liue  of  navigation.  New  Berne  to  Beaufort,  and  $30,000 
toNense  Kiver  proper.  Clearing  ont  contiuued  to  Smilbfield,  which  place  was  reached 
lia;15,  ISKi.  During  the  year  3,331  large  and  l,tt91  small  logs  and  trees,  and  341 
stumps  were  taken  front  bed  of  Btresm,  and  4,9e8  large  and  6,743  small  trees  cut  from 
banks.  Up  to  November,  ISS2,  one  hoister  had  been  hired ;  it  was  then  discharged. 
Tbree  thousand  eight  hundred  aud  twelve  linear  feet  of  lomlwr  Jetties  were  bnilt  be- 
tween Einston  onU  Bectcn's  Old  Field.  During  the  winter  one  steam  holster  took 
out  logs,  &D.,  from  "  Lot  Aloues"  above  Kinston.    Lumber  Jetties  stood  well. 

1883  and  1684.  In  Jul;  work  was  gone  OTer  from  Goldsboro'  to  Kinston  br  one 
bolsler,  takingont  over  that  distance  174  large  and  31  small  logs  and  41  stnmpH.  Jetty- 
ingwas  begnn  Angnet  1,  1863,  and  coDlioued  to  October  ^,  1863;  resumed  Jnne  1, 
ItM.  Pnt  in  during  year  ending  June  30, 1884, 4,450  linear  feet  in  vicinity  of  blockade, 
Guiles  below  Kinston.  Dnringyear  injury  tueight  Jetties;  to  two  Beiioas.  In  No- 
vember, 1883,  the  st«am  holsters  were  repaired. 

ItB4  and  1885.  Act  of  Congress  of  Jnly  5, 1B64,  appropriated  |20, 000  for  continnation 
of  (his  improvement.  Between  Ist  July  and  middle  December,  1884,  131  Inmber  iet- 
tiea,  aggregating  1^402  linear  feet,  over  a  distance  of  5  miles  tietween  blockade  below 
Eioston  and  Becton's  Old  Field,  were  built ;  164  logs  and  SO  stnmps  and  several  cords 
small  stuff  were  taken  from  the  stream.  Maps  of  ID  miles  of  river  over  part  Jettled 
wete  made.  Two  new  quarter-boats  and  four  new  flats  were  bnilt;  and  a  steoia 
pnnp,  mainly  for  use  in  sinking  piles  by  water-Jet,  was  pat  on  one  of  the  bolsters. 

1885  and  1866.  Work  began  Jaly  11.  and  continned  to  December  33,  1885.  Begin- 
ning about  a  mile  above  Becton  s  Old  Field,  and  continuing  to  include  Deer  Neok, 
there  were  built  4,509  linear  feet  of  Inmber  Jetties,  1,125  feet  of  old  JetUes  removed, 
183  trees  snd  75  cords  of  brnsb  cut,  3,450  feet  of  banks  cleared,  102  large  snags  and  3^ 
cordssmall  stuff  taken  from  bed  of  stream,  63  gnide-pitea  and  63  guide-posts  pnt  np, 
•od  the  river  sounded  from  storting  point  of  season  to  vicinity  of  Maple  Cypress. 

All  work  on  the  river  has  been  done  by  hired  labor  and  some  hired  machinery.  Ha> 
terial  bought  in  open  market  till  186&;  sinoo  then  by  sealed  bids. 

The  original  project  contemplated  the  removal  of  natnrat  and  artifloial  obatraotioiis 
(rom  month  to  Goid'iboro'  and  making  some  cut-offs.  The  idea  of  cnt'Offa  was  after- 
ward abandoned.  Then  it  was  decided  to  get  a3-foot  channel  year  round  to  Kioston, 
the  same  to  Goldsboro'  for  nine  months,  and  Smithtield  for  six  mouths  in  year.  Snb- 
sequently  it  was  fonnd  expedient  to  secnre  a  4-foot  channel  to  Kinston ;  and  work  la 
to  continue  with  that  end  in  view,  and  to  keep  open  the  cbanuol  fnta  year  to  year,  aa 
necessity  may  require.  Several  bridges  exist  below  Ooldsboru'  all  of  wblch  have 
draws.  Including  the  railroad  bridge nearOoldsIioro'-from  there  to  Smithfleld,  there 
ara  seven  bridges  withont  draws.  The  draw  in  railroad  bridge  near  Kinston  is  on 
wrong  side  river,  and  may  require  change.  No  demand  for  draws  seems  note  to  ezlat 
tihere  tbey  are  not. 

It  is  proper  to  explain  the  irregularity  apparent  in  tbemethodof  building  the  Jetties. 
Theohlefot^ect  in  view  at  the  beginning  of  the  work  was  to  afford  all  possible  facil- 
ity for  transportation,  and  the  worst  parts  of  the  river  received  most  prompt  atten- 
tion. Changes  from  point  to  point  were  madeas  the  necessityof  the  steamers  seemed 
todemand.  For  the  past  eighteen  monthsor  two  years  the  work  has  progressed  mors 
regularly  as  theae  passing  demands  did  not  occur. 
High  water  cansea  a  snapension  of  operations  for  the  present. 


IMPBOVEMENT  OF  THE  LINE  OF  INLAND  NAVIGATION  FBOM  NEW  DEBNE 
TO  BBAXIFOBT  HARBOR,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HAELOWE, 
AMD  NEWPORT  RIVERS. 

Tbe  ioland  line  of  naviftation  from  Ntiw  Berne  to  Beaufort  Harbor, 
via  Clubfoot,  Harlowe,  and  Newport  rivers  was  establislied  in  abont 
1826,  and  was  used  thereafter  by  small  craft  until  about  1856,  wben  it« 
locks  broke  down  and  the  roatfi  was  abandoned. 
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Tbis  line,  aboat  12  miles  iq  total  length,  extends  from  New  Berne 
aboat  23  miles  dowo  the  Nease  Biver,  0  miles  np  Glabfoot  River,  3^1 
miles  through  the  Clubfoot  and  Harlon-e  Canal,  3.5  miles  down  Harlowe 
Uiver,  aod  6  miles  throngh  viewport  Biver  to  Beanfort  Harbor. 

Since  1880  the  line  has  been  reopened  by  the  New  Berne  and  Bean- 
fort  Canal  Company  to  as  to  allow  in  ISS5  the  passage  of  small  boats 
of  15  feet  width  and  3  feet  draught.  This  inland  line  of  navigation,  via 
Clubfoot,  Harlowe,  and  Newport  rivers  was  recommended  in  1883  as 
worthy  of  improvement,  providing  that  Congress  desired  to  extend  the 
already  existing  lines  of  navigation  from  the  Chesapeake  southward; 
and  the  cost  of  a  channel  SO  feet  wide  and  0  feet  deep,  was  estimated 
at  t883,580,  increased  by  the  cost  of  a  tide-lock  and  the  canal  com- 
pany's franchise- 
Ten  thousand  dollars  were  appropriated  in  1882  (9i>,000  to  be  taken 
from  the  appropriation  for  Neuse  Biver,  (5,000  from  that  for  Beaufort 
Harbor)  for  an  inland  line  of  navigation  troni  New  Berne  to  Beanfort 
Harbor,  and  it  was  decided  in  1884  that  this  money  was  to  be  spent 
apon  the  route  via  Clubfoot,  Harlowe,  aud  Newport  rivers. 

The  adopted  project  of  1884  for  the  expeuditure  of  tbis  $10,000  as 
coutiDued  to  date,  proposed  to  widen  and  deepen  Harlowe  Greek  so  as 
secure  a  through  canal  of  6  feet  depth  at  mean  low  water  and  of  30  feet 
bottom  width  from  the  mouth  of  Harlowe  Creek  upward  3-25  miles  to 
its  head,  and  to  use  the  re^iaiuiugfuudsuponsiniilai-works  on  Clubfoot 
Biver.  It  was  reqaired  that  the  work  tifaunld  be  done  at  once  and  by 
contract.  Work  was  commenced  in  1884,  hot  on  account  of  nuexpejsted 
obstacles  aud  the  small  amount  of  available  funds  the  contractor  conid 
not  aflbrd  to  build  or  hire  the  cxiiensive  plant  that  he  would  need  in 
order  to  be  able  to  fuIUll  his  contract,  and  had  to  abandon  the  work. 
Owing  to  these  developments,  and  the  great  disproportion  between  tbe 
available  funds  and  the  estimates  of  1HH3,  further  work  was  stopped  la 
March,  1885,  to  await  the  further  action  of  Congress.  Tbe  aggregate 
amounts  appropriated  for  these  projects  op  to  June  30, 1836,  is 410,000. 
The  present  estimate  (that  of  1885),  192,000  for  tbe  final  cost  of  the  work, 
is  for  a  channel  30  feet  wide  and  5  feet  deep,  a;dHpted  to  the  existing 
Davigation  of  the  Neuse  River  desiring  passage  by  this  route  to  Beaufort 
Harbor- 
Up  to  June  30,  1886.  $2,205.76  has  been  expended  in  all  upon  tbis  im- 
provement, on  necessary  surveys,  in  superintendence,  aud  in  the  above- 
described  commencement  of  the  proposed  cutting. 

A  small  light-dranght  steamer  has  just  commenced  rnnniDg  over  tbe 
line,  bat  it  has  not  yet  had  time  to  work  up  a  iiermanent  business. 
The  special  work  of  the  year  is  as  follows: 
Expenditures,  1 131.45. 

No  field  work  has  been  done  since  March,  1885,  for  the  reason  above 
given.  The  canal  was  ipspected  in  April;  aud  in  June,  1886,  authority 
was  given  to  expend  about  $800  in  removing  logs  and  snags  from  the 
bed  of  Harlowe  Creek,  and  tbis  work  will  be  commenced  in  July,  1886. 
A  history  of  past  work  upon  this  improvement  has  been  prepared  by 
Assistant  Engineer  B.  Ransom,  and  is  herewith  appended. 

Recommendations  for  future  work  are  as  follows :  That  this  iini)rove- 
ment  be  extended  iu  general  accord  with  tbe  projects  of  1883  aud  1384 
over  the  whole  distance,  through  the  New  Berne  and  Beadfort  Caoal, 
as  well  as  through  Clubfoot  River  and  Harlowe  Creek,  so  far  as  to  se- 
cure a  throngh  channel  of  5  feet  depth  at  mean  low  water  aud  30  feet 
bottom  width  from  the  mouth  of  Harlowe  Creek  to  the  mouth  of  Club- 
foot Biver,  thas  completing  a  6-foot  uavigation  from  New  Berne  tn 
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Beaafort,  at  a  total  expense  of  186,000,  in  additioo  to  tbe  $7,794.24 
amilable  Jane  30, 188C;  tUis  amoant  to  bo  appropriated  in  two  yearly 
instalmuDts  of  $50,000  and  $35,000,  respectively.  Smaller  yearly  ap- 
propriulions,  involviog  the  alternate  didorgaiiizatiQn  and  reorganization 
of  vorkioK  parties,  damage  to  aDflnisbed  work,  extra  superintendence, 
and  the  deterioratioa  of  plant,  will  increase  tbe  coat  of  the  work  by 
from  $1,500  to  $4,000  per  appropriation. 

If  no  fnnds  are  appropriated  for  tbe  fiscal  year  ending  30th  June, 
1887,  the  $7,794.24  on  band  shonld  be  nsed  by  hired  labor  and  open 
pnnibase  of  material  to  give  as  good  a  channel  a»  possible  to  the  craft 
now  nsing  this  route.  If  well  oi>ened  this  line  would  be  of  ninch  value 
as  acoiinecting  link  between  Pamplico  Sound  and  Beaufort  Harbor,  and 
would  complete  an  otherwise  already  existing  inland  navigation  from 
tlie  Chesapeake  to  Beaufort,  IS.  O. 

The  dangers  of  ocean  travel  around  Cape  Hat  teras  and  Uape  Lookout 
are  so  great  that  some  Huch  5-foot  navigation  for  smalt  vessels  appeara 
necessary  between  Pamplico  Sound  and  Beaufort  Hnrbor,an<l  no  similar 
narigiition  can  be  secured  by  any  other  route,  except  at  greatly  increaseil 
expense.  Further  improvement  over  this  route,  so  as  to  secure  a  chan- 
nel of  mure  than  5  feet  depth  at  low  water  is  not  recommended  for  the 
present. 

After  this  improvement  is  completed  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  improvement  as  regards  cost  and  order  of  work  should  becnrriei) 
on  approximately  as  follows : 

Thirty  five  thousand  dollars  to  secure  a  channel  30  feet  bottom  width 
and  6  feet  deep  at  low  water  from  the  head  of  Harlowe  Creek  3.25  niilt-H 
downward  to  a  5-foot  depth  at  low  wat«r  in  Newport  Biver  by  dredging. 

Fifteen  thousand  dollars  to  secure  a  similar  channel  from  the  bead  o< 
Clubfoot  Creek  to  the  Keuse  River  by  dredging. 

Forty  thousand  dollars  to  repay  the  New  Berne  add  Beaufor-t  Canal 
Company  its  past  expenses  of  dredf^ing  in  the  canal,  and  to  secure  a 
channel  of  30  feet  bottom  width  and  5  feet  depth  through  the  canal  by 
dredging. 

Thii  work  is  in  the  ooileolion  distiiats  of  Beaafort  and  Pamplico,  N.  C. 

Monev  statement. 

July  1,  1835,  •moant  avaUaWe |7,935  ID 

Jnl;  1,  1066,  amoDDt  espoDded  dnriog  fiscal  year,  exolaaive  of 

liabititiceoatstauding  Jnly  1,  I&8& $1  Sf7 

Jnly.l,  IWG,  ouutaodiug  liabihtiea 1^  iS 

131  45 

July  1,  1886,  WDonDt  available 7,794  24 

Amount  appropriated  by  act  approved  Aagust  5,  lBd6 10.000  OU 

AmoDDt  available  for  fiiteal  year  euding  Jane  30,  1887 17, 7M  24 

r  AmoDDt  (estimBted)  required  for  completion  of  esintiog  protect 77,000  00 

j  AmoDDt thatcanbeiiroDtablye3pei)dediDfi«calyeareiiaiDgJaDe30,188^    60,000  00 
\  Snbmitted  in  compiiaoce  viih  reqaiiemento  of  aectioo  S  of  river  aod 
I     LATbor  acU  of  1H66  and  1867. 


Abont  si^ty  years  ago  the  State  of  North  Caraliua  cut  a  soiall  canal  from  the  head 
of  Clnbftwt  Creek  lo  the  head  of  Harlowe  Oieek,  thereby  coneeotiDg  Nense  and  New- 
port rivers.  For  thirty  years  the  canal  (vaa  need  for  <mall  craft,  bat  for  the  past 
thirty  jeAis  haabu^ly  be«n  used  at  all. 
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In  the  winter  of  I873~9  a  sarrey,  in  oonueotion  iritb  a  oontemplftted  line  of  inland 
nftriEstion  from  Norfolk,  Va.,  to  Wilmin^n,  N.  C,  was  made  over  this  roate  by  the 
Engiaeer  Department  nnder  the  direction  of  late  Capt.  C.  B.  Phillips,  Corps  of  Eu- 
ffineera. 

On  2d  An^Ht,  1882,  an  allotment  of  $5,000  eaoh  waa  made  IVom  the  appropriatiooH 
for  Nense  Hiver  and  Beaufort  Harbor  to  Improve  the  wat«r-way  between  New  BeniB 
and  Beanfort,  bnt  Hme  indefiniteneu  in  the  law  delayed  be^oniug  work  upon  any 

In  the  fall  of  IA8.'),  onder  the  direction  of  Captain  Hercor,  Corpa  of  Engineers,  J. 
F.  Darling,  assistant  engineer,  made  a  anrvey  of  Clnbl'oot  and  Harlowe  creeks  and 
part  of  Newport  River,  and  Hnbmitted  nn  estimate  for  the  work. 

Dniing  1S84  it  was  determined  to  expend  the  (10,U00  above  mentioned,  npon  Har- 
lowe Creek  over  the  line  surveyed  by  Darling,  anil  a  project  was  adopted  which  waa 
to  Mcnre  a  channel  'M  feet  wide  at  bottom  and  5  feet  deep  at  meaa  low  water  over 
the  ooorse  of  the  creek  from  head  t<<  mouth.  The  work  was  let  by  contract  to  T.  P. 
Morgan.  The  specifications  reqnired  aclearbermof  12feet  from  edge  of  cut,  that  all 
material  dredged  should  be  deposited  oa  one  side,  and  that  the  material  sboald  at  no 
point  be  over  4  feet  high. 

JnOotober,  IftM.  the  line  waa  staked,  and  on  the  39th  that  mouth  the  first  dredge, 
asim^e  and  antall  dipper- pattern  one,  waaatthepoint  where  the  work  waato  begin. 
This  machine  failed,  after  repeated  triala,  to  comply  with  regnirements  of  contract. 
On  19th  December,  1S64,  a  grapple-dredge  came,  bnt  failed  likewise  to  fill  the  con- 
tract. Besidou,  caving  on  account  of  the  nature  of  the  marsh  occurred,  and  esperi- 
menta  of  two  kinds  were  n  ade  to  floor  the  marsh,  tint  with  results  hardly  satisfactory. 

The  oontracior  suspended  operations  after  taking  out  less  than  2,006  cobic  yaida, 
and  by  the  12tb  of  March,  IH^,  hail  withdrawn  his  machinery. 

The  EoKioeer  Department  recommended  an  annulment  of  the  oontract  withoat 
fiitnre  prejudice  to  the  contractor. 

It  is  now  recommended  by  Capt.  W.  H,  Birby,  in  general  charge,  to  oitend  the  pres- 
ent adopted  project  throngh  the  New  Berne  and  Beaufort  Canal  as  well  as  through 
Clnbfoot  andHarlowe  creeks,  eo  as  to  secure  a  5-foot  depth  at  mean  low  water  and  a 
30-foot  bottom  width  from  mouth  of  Harlowe  Creek  to  month  of  Clubfoot  Creek,  at  a 
total  expense  of  (90,000. 

All  operations  are  suspended  to  await  the  action  of  Congress  npon  the  above  rw- 
ommendatioD. 

The  old  canal  connecting  Clnbfoot  and  Harlowe  creeks  a  few  years  ago  fell  int«  Uie 
hands  of  a  private  corporation,  and  they  have  dn?  it  out  over  nearly  the  entire  length 
to  a  depth  of  3  feet  qC  mean  low  water  aud  a  width  at  bottom  of  about  30  feet. 

Durinc  the  season  of  18d4-'85  a  resurvey  was  made  by  order  of  Capt.  W.  H,  Blxby, 
Corps  of  Bngineers,  of  Harlowe  Creek  from  it«  head  to  its  mouth  by  R.  B.  Borka,  anr* 
veyo^  under  supervision  of  R.  Ransom,  assistant  engineer.  Bench-marks  wereeslab- 
lisbed;  high  and  low  water  linos  and  liueof  soft  and  hard  manh  marked;  sonndinct 
of  water  taken  over  the  whole  course,  as  well  as  soaodiags  of  mud  ou  each  side  of  the 
stream,  records  of  which  survey  are  In  the  central  office  at  Wilmington,  N.  C. 

R.  Ranbom, 
AtiUlmU  EngiuMT, 

March  27, 1896. 
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IMPEOVEMBNT  OP  BEAUFORT  HARBOR,  NORTH  CAEOLIHA. 

Beaufort  Harbor,  at  the  eastero  terminas  of  the  Atlantic  and  North 
Carolina  Railroad,  is  the  only  harbor  of  any  importance  between  Chesa- 
peake Bay  and  Wilmington,  N.  C,  a  distance  of  over  300  miles.  It  is 
especially  valuable  as  the  natural  outlet  to  the  inland  commerce  of 
northern  and  middle  North  Carolina  and  aa  a  natural  harbor  of  refuge 
to  vessels  overtaken  on  tliia  most  exposed  portion  of  the  Atlantic  coast 
If  its  channel  were  marked  by  range  lights  it  would  be  the  easiest  har- 
bor to  enter  between  the  Chesapeake  and  Savannah.  Beaufort  Harbor 
when  placed  under  governmental  improvement  in  1S80  possessed  a  bar 
entrance  of  16.3  feet  least  depth  at  mean  low  water,  with  an  average 
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rise  ADd  fall  of  tide  of  3  feet.  At  thia  time,  however,  tbe  barbor  entraDce 
was  rapidly  deteriorating,  its  width,  measared  from  Fort  Macon  Point 
to  Shackelford  Point,  having  increased  600  feet  between  the  years  18U4 
and  1880  and  increased  900  feet  more  between  the  years  1880  and  1881, 
and  its  bar  having  rapidly  and  proportionally  shoaled.  From  the  bar, 
the  harbor  possessed  a  channel  of  23  feet  depth  upwards  3.7  miles  to 
the  Atlantic  and  North  Carolina  RaHroad  WharfatMoreheadCity;  and 
a  branch  channel  of  9  feet  depth  for  O.G  mile  ap  Bnlkhead  Channel, 
and  of  2  feet  minimam  depth  0.6  mile  fnrcher  to  the  wharves  of  Beaufort 
City,  where  coasting  vessels  had  a  good  wbarfage  of  7  feet  depth  and 
1,800  feet  length. 

The  original  project  of  1881  proposed  for  982,000  to  atop  the  erosion 
at  Shackelford  Point  by  three  2UU-foot  jetties  (to  cost  t^O  per  linear 
foot)  and  to  extend  tbe  9-root  depth  of  water^rom  Bulkhead  Channel 
to  fieanfort  City,  by  a  cutting  200  feet  wide,  and  thence  to  dredge  a  6-foot 
channel  100  feet  wide  to  North  River  and  Core  Sound  for  the  accom- 
modation of  tbe  small  craft  of  tbe  neighboring  sound.  The  violence  of 
the  sea's  action  proved  so  great  that  the  6"0  feet  of  jetty  actaally  cost 
folly  $30,000  (960  per  linear  foot)  and  is  not  even  yet  snfBciently  strong. 
Moreover,  400  feet  more  of  jetty  became  necessary,  and  similar  work 
became  necessary  on  the  other  side  of  the  entrance,  at  Fort  Macon  Point, 
The  projects  of  1881,  1882,  and  1884,  as  continued  to  date,  proposed 
to  Hecare  this  barbor  by  stopping  fnitber  erosions  of  tbe  sand-banks  at 
Shackelford  Point  and  Fort  Macon  Point,  and  thus  stopping  further  de- 
terioration of  tbe  bar  entrance;  and  propose  to  open  a  5-foot  channel 
100  feet  wide  to  Beaafnrt  City.  The  aggregated  amount  appropriated 
for  these  projects  up  to  30th  June,  1886,  is  $7u,000.  Tbe  present  esti- 
mate (that  of  1885),  9159,000  for  the  final  cost  of  tbe  work,  is  based  upon 
the  experience  of  the  past  years. 

Seventy- five  thousand  dollars  have  beeu  spent  in  all  upon  tbistmprove- 
ment  up  to  June  30, 1886,  in  successfally  stopping  the  erosion  of  Shack- 
elford Point  and  Fort  Macon  Point,  in  probably  arresting  tbe  shoaling 
npon  this  l>ar,aDd  in  making  a  careful  survey  of  tbe  present  condition  of 
tbe  harbor  entrance  preparatory  to  tbe  definite  location  of  further 
works.  No  improvement  of  commerce  nor  depth  of  water  was  thereby 
espected  or  obtained,  but  tbe  retrograde  movement  has  been  ia  gen-  ' 
eral  arrested,  and  the  old  shore  lines  have  commenced  to  re-form  as  de- 
sired. Tbe  commerce  is  now  about  91,000,000  exported  or  imported. 
The  special  work  of  the  year  was  as  follows : 
Expenditures,  92,218.56. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  specify- 
ing  it  beforehand  and  inspecting  it  afterwards,  tbe  work  was  allowably 
done  by  hired  labor  and  tbe  purchase  of  materials  in  open  market. 

Work  was  stopped  on  tbe  8tb  Septemt>er  to  await  further  appropria- 
tions; but  a  few  necessary  repairs  were  made  later  on. 

At  Shackelford  Point,  tbe  severe  Ktorms  of  August  and  October,  18SS, 
washed  the  stone  riprapping  away  IVom  the  top  of  the  main  jetty  (now 
535  feet  long),  so  as  to  midermiue  its  coping  over  one-third  of  its  width 
and  240  feet  of  its  length.  Tbe  sea-front  of  the  jetty  and  its  coping  was 
temporarily  protected  in  December  and  January  by  220  linear  feet  of 
crib-work  revetment  made  of  logs  ti<.'d  back  to  tbe  coping  by  iron  rods. 
Tbe  jetty,  however,  needs  a»  soon  as  possible  to  have  this  crib-work 
replaced  by  heavy  stone  weighing  over  1,000  pounds  to  the  piece. 

Tbe  middle  jetty^  built  to  100  feet  length  in  1882,  at  a  point  1,000  feet 
east  of  the  main  jetty,  has  almost  disappeared  by  being  gradually 
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washed  away  by  the  North  River  and  Gore  tktand  currents.  It  needs 
tn  be  reconstructed  more  permaoeDtly. 

The  east  jetty,  built  to  400  feet  leugth  in  I880,  at  a  point  2,300  feet 
east  of  the  main  jetty,  has  been  raised  by  the  addition  of  IG5  cubic  yards 
of  stone  (3,246  in  all  since  commencement).  It  has,  an  desired,  effectually 
checked  further  erosion  of  the  north  aide  of  Shackelford  Point,  and  has 
commenced  the  restoration  of  the  eroded  point.  It  needs  to  be  raisMl 
to  above  low-water  level  tbroaghout  its  length.  The  bank  on  the  east 
side  of  this  jetty  has  been  eacceasfuUy  protected  from  erosion  by  a  cheap 
brush  and  stone  revetment  of  16  feet  width  and  100  feet  length. 

As  a  result  of  these  jetties,  Sbackelfonl  Point,  during  the  past  year, 
has,  as  desired,  advanced  towards  its  former  shore-lines,  reclaiming 
trom  the  oecin  a  strip  of  beach  200  feet  wide  and  over  1,000  feet  of 
length. 

At  Fort  Maeon  Point. — The  small  landing  wbarf  was  completed.  The 
main  jetty  was  extended  backwards  US  feet  so  as  to  be  well  connected 
to  the  sand-hills  in  its  rear.  It  is  now  410  feet  long.  Tbis  extension 
was  crowned,  like  tbe  rest  of  the  jetty,  with  concrete  blocks,  each  20 
feet  long,  0  feet  wide,  and  3  feet  thick,  built  in  place. 

The  northwest  jetty,  built  opposite  the  old  railroad  wbarf,  to  protect 
tbe  northern  shore  of  Fort  Macon  Point  from  erosion  by  the  Newport 
Birer  current,  was  extended  162  feet  (202  in  all  since  commencement), 
and  loaded  with  141  cubic  yards  (200  in  all)  of  stone.  It  needs  to  be 
raised  above  low-water  level  throughoat  its  length.  Though  unfinished, 
its  good  effect  is  already  perceptible. 

The  harbor  survey  was  completed. 

All  the  above  work  has  been  vigorously  carried  forward  under  the 
immediate  supervision  of  Assistant  Engineer  B.  Bausom. 

A  brief  history  of  past  work  npon  this  improvement  has  been  pre- 
pared by  Assistant  Engineer  R.  Kansom  and  is  herewith  appended. 

Uecommendatious  for  fiitare  work  are  as  follows  :  That  tbe  present 
approved  projects  be  completed,  so  far  as  to  thoroughly  protect  Shack- 
elford and  Fort  Macon  from  further  erosion  ($80,000)  and  to  dredge  a 
reduced  channel  of  100  feet  width  and  5  feet  depth,  at  low  water,  (torn 
Bulkhead  Channel  entirely  tbrongb  to  Beaufort  City  ($4,000),  at  a  total 
expense  of  $84,000,  in  addition  to  tbe  funds  available  on  the  30th  Jane, 
1886 ;  this  amoant  to  be  appropriated  in  one  sum  during  the  next  year. 

Smalleryearly  appropriations,  involving  the  alternate  disorganization 
and  reorganization  of  working  parties,  deterioration  of  an&nished  work, 
extra  saperiutendence,  and  deterioration  of  plant,  will  increase  the  cost 
Of  the  work  by  from  $3,000  to  $5,000  per  appropriation. 

Further  improvement  in  accord  with  the  original  project,  so  as  to  se- 
cure tbe  Beanfort  City  a  channel  of  over  5  feet  depth  at  low  water  from 
Bulkhead  Channel,  or  of  any  depth  of  waterby  any  other  route  to  North 
Uiver  and  Core  Sound,  is  not  recommended.  Thia  improvement  once 
thoroughly  completed  shonld  be  permanent.  The  harbor  entrance 
should  be  provided  with  a  pair  of  range  lights  visible  to  a  distance  of  6 
miles.  It  would  then  be  of  great  value  as  a  harbor  of  refuge.  The  least 
depth  of  water  in  Its  bar  coald  probably  be  easily  increased  to  18  feet 
at  low  water,  aa  it  is  said  to  have  been  in  1737  and  1830;  $300,000 
would  probably  cover  the  entire  cost  of  this  increase  of  depth. 

This  improvement,  as  regards  coat  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows: 

Seven  thousand  dollars  to  thoroughly  riprap  with  heavy  stone  (1,000- 
ponnd  pieces)  the  sea  front  of  the  main  jetty  at  Shackelford  Point. 
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Eight  tluasand  dollars  to  raise  to  high-tide  Invel  the  railroad  vharf 
Jetty  at  Fort  Macon  Point. 

Four  thousaad  dollars  to  secure  a  channel  100  feet  wide  and  5  feet 
deep  at  low  water  from  Bulkhead  Channel  through  to  Beaufort  City  by 
dredgiog. 

Two  tbousand  dollars  to  re-establish  line  of  sand-dunes  along  tlie  new 
shore- line  by  means  of  catch  sand  fences  at  Fort  Macon  Point  and  Shack- 
elford Point. 

Seven  thousand  dollars  to  nuse  to  high-tide  level  the  eastern  jetty  at 
9backe1ford  Point. 

Eight  thousand  dollars  to  recoostrnct  with  heavy  stone  the  middle 
jetty  at  Shackelford  Point. 

Eight  thousand  dollars  to  crown  with  concrete  capping  the  southern 
jetties  at  Fort  Macon. 

Forty  thousand  dollars  to  construct  000  linear  feet  more  of  jetties  at 
Shackelford  Point  at  points  south  of  the  main  jetty. 

B«u]fort  ia  a  port  of  entry. 

Money  statement, 

July  1, 1B85,  wnount  »Twlable $2,218  56 

Jul;  1]  1^88,  amount  expended  daring  Secsl  year,  exolDsive  of  llabilitiea 

ooteiwidiog  July  1, 1686 * 2.218  M 

Amount  appropriatod  by  net  approved  Aognat  6, 1886 15,000  00 

IAmoont  (estimated)  reaoired  for  oompletioD  of  eiiettnic  projeot 74,000  00 
AmoiiiitUuitoaDbeprofltabl,vezpeDdedmBaDelyeaFeDdiagJnQe30,1888    74,000  00 
Sabmitted  in  oomplianoe  with  leqnirementa  of  eeotion  Si  of  rivor  and 
harbor  aot«  of  1886  aod  1667. 
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A  Borvey  of  the  harbor  was  made  by  the  EDgioeer  Departmeot  in  1821.  another  by 
the  Nary  in  183^,  aod  others  by  the  Coast  Survey  in  1837,  186!i.  ItAM,  and  1876,  and  by 
Captain  PbiUips,  Corps  of  Engineere,  in  1860. 

Some  thirty  years  ago  or  moro  five  spur  Jetties  of  large  stone  were  bnilt  on  the  east   ' 
udaonth  of  Fort  Hacon  at  that  point.    UDe  baseutirel^  disappeared,  another maeh 
ranken,  and  thoee  to  the  eastward  have  been  added  to  since  1881. 

1881  and  1882.  The  river  and  harbor  act,  March  3,  1S81,  appropriated  (30,000  for 
this  Improvement. 

The  project  adopted  contemplated  pliuing  spar-Jetties  aronnd  Shackelford  Feint 
Md  dredging  channels  to  improve  appniaches  to  town  of  Beaufort,  but  was  so  modi- 


1661,  two  scows  bnilt,  whari'  put  up,  tramwav  started,  and  the  hoadof  a  Jetty  built, 
and  30  feet  of  the  foiindation  laid  at  Shackelford  Point.  Tbe  line  of  Jettvls  ttoia 
point  directly  towards  the  flag-staff  at  Fort  Macon.  The  fonndation  of  all  tne  Jetties 
newly  built  are  of  log-mats,  tirmly  fastened,  from  30  to  40  feet  long,  lying  cross  tbe 
line  of  jetty.  Nothing  was  done  in  1881, 1882, 1883.  The  river  and  harbor  act  Aogost 
8,  1882,  appropriated  other  $30,000  for  this  work,  but  $5,000  of  it  was  to  improve  In- 
land line  navigation.  New  Berno  to  beaufort.  Five  hnndred  and  thirty-five  linear 
feet  of  Jetty,  in  line  indicated  for  1861-18C2, 30  feet  wide  at  bottomand  raised  to  mean 
low- water  level,  was  bnilt.  Sandaconmulated  to  top  of  work  for  300  feet  of  ite  length. 
One  tboosand  feet  east  of  above-named  Jetty,  np  Core  Sonnd,  a  small  Jetty  100  feet 
long.  15  feet  wide  at  base,  5  feet  at  top,  and  1  foot  above  mean  high  water,  was  bnilt. 
One  thoneand  feet  tramway  (400  of  it  trestle),  a  wharf  repaired,  S, 600  feet  of  brneb 
•aod-catch,  from  4  to  5  feet  high,  were  also  built,  and  two  other  scows  constraeted. 
In  December,  1882,  work  was  begun  at  Fort  Macon  under  an  appropriation  for  de- 
fences.    Tbe  three  old  Jetties,  Nus.  1,  2,  and  3,  beginning  from  the  east,  w""  ' "- 


ffrom  the  east,  were  iength- 
45  feet  long,  Ka.  2  185  feel 
4os.  1  and  S.  and  water  4  feet 
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St  low  tide  run  between  tlie  ends  and  the  laud.  Nob.  landSverecoDtiected  witlitbs 
land  by  laying  mata  35  feet  wide  and  raialog  the  wbole  Jetty  to  1  loot  above  uioaa 
high  water,  wilh  top  6  Teet  wide.  No.  :i  was  Taised  and  widened  ae  the  other  two, 
except  that  it  was  raised  to  2.fi  feet  above  mean  high  water,  and  its  ont  end  nai 
broadened  by  an  apron  to  30  feet  wide.  No.  1  was  then  295 ;  No.  2,  360 ;  and  No.  3, 
225  feet  long  reapeutively.  A.  tramway  2,(U0  feet  Iodk  and  a  wharf  were  bnilt.  A 
Bpnrat  right  angles  to  No.  1,  about  ita  middle,  wasniulSOfeet  perpendicalarly  tothe 
north,  15  feet  at  bate  and  4  or  6  on  top,  woa  put  in  to  above  mean  low-water  Lne, 
and  5,9(f2  feet  of  sand-catch  fences  were  bailt. 

m83  and  1364.  At  Shackelford  Point  the  main  Jetty,  535  feei  long,  waa  raised  1  foot 
above  low  water,  and  later  250  cubic  yards  placed  upon  it.  It  was  determined  to  cap 
tbia  Btruottiro  with  concrete  in  blocks  20  feet  by  6  feet  by  3  feet,  3  inchea  apart  leogth- 
wise,  ond  material  wua  received  to  begin  the  work. 

At  Fort  Macon  Point,  under  a  defense  appropriation,  a  Jetty  160  feet  long  and  30 
feet  at  base  was  bailt  3.'i0  feet  inside  of  Jetty  No.  1  and  raised  1  foot  above  mean  high 
water.  A  second  one  was  started  about  saioediatancBstill  farther  inside,  bntetopiMd 
for  want  of  fuodM.    The  spur  to  No.  1  was  raised  1  foot. 

From  October  IrSS,  to  April,  1H84,  operations  were  suspended.  Storuis  in  Soptem- 
ber,  ISd:),  aud  January,  mS4,  destroyed  satid-fencea  and  made  a  break  b^-hind  Jettv 
No.  I,  which  was  st«pped  with  lumber  dams.  Operations  were  resumed  in  April, 
Wm.  Sand-fences  were  partly  restored,  150  cubic  yardBofnibbio-atone  added  t^Jettiet 
Nos.  1  aud  2,  and  300  cubic  yards  leveling  up  540  linear  feet  of  thette  Jetties  to  receive 
concrete  capping.  About  2S0  feet,  linear,  v  ere  so  placed  on  Jetty  No.  1  \a  blooksSO 
by  6  by  3  feet,  eicepi  at  oat  cud,  where  they  were  5  blocks  of  3  by  6  by  3  feet. 

11^  and  1885.  By  act  of  Congreiw  July  5, 1884,  (20,000  were  appropriated  to  coo- 
tin  ne  this  worh. 

At  Shacklefurd  Poiut  444  linear  feet  of  main  Jetty  was  capped  with  concrete  in 
blocks  20  by  0  by  3  feet,  the  Jetty  being  first  bronght  to  a  level  above  mean  loir 
water.  The  outer  end  was  undermined  to  a  alight  extent,  and  stone,  together  with 
about  100  Backs  of  cement,  were  ailded. 

Two  thousand  three  hundred  feet  east  of  this  main  Jetty  a  new  one  400  feet  long, 
in  irregnlar  line,  30  feet  broad  for  200  feet  and  40  feet  broad  for  the  outer  200  feet,  was 
bailt,  not  to  surface  of  water.  Seven  bandred  and  twenty-one  feet  of  bmsh  and 
stone  revetment  were  laid  between  the  two  jetties.  The  small  Jetty  built  in  18S2had 
abont  disappeared. 

Arnvitted  project  for  Fort  Macon  Point  included  works  then  In  theharborimprove- 
ments.  Four  hundred  aud  twenty  feet,  linear,  of  cuts  through  sand-hills  were  closed 
by  a  crib-worb  tilled  with  sand  9  feet  high  by  12  feet  wide,  most  strongly  built  west 
of  the  fort.  Thia  crib-work  is  now  hair  covered  by  sand-dunes,  and  the  Bhore-liue 
in  front  faaa  risen  above  the  level  of  the  highest  stonn.tides.  A  small  wharf  was 
started,  and  a  new  Jetty  northwest  of  the  fort  and  about  125  feet  from  the  old  rail- 
road, was  liegun  and  40  feet  of  its  foandation  laid,  and  under  Captain  Bixby'a  orders 
B.  F.  Price,  assiataut  engineer,  commenced  a  survey  of  tbu  baibor  in  June,  18^5. 

1885  and  1886.  The  west  end  of  Jetty  No.  1,  at  Fort  ikiacon  Point,  was  extended  190 
feet  and  capped  with  concrete,  aa  the  other  part,  in  July  and  August,  1885.  The 
rauall  wharf  was  completed  in  Jnly,  1885,  and  about  200  feet  of  the  foundation  of 
new  Jetty  west  of  wharf  was  put  dowu  in  July,  August,  and  September,  1885. 

At  Shackelford  Foii]t  157  cnbio  yards  of  stone  wero  put  on  newjetty  In  CorcSound, 
aud  it  IB  now,  forever  175  feet,  about  on  level  with  low  water  next  the  shore  oml  and 
abantOfeot  nnder  water  at  extreme  out  end.  One  hundred  feet,  linear,  brush  and 
atone  revetment,  15  feet  wide,  were  laid  between  the  jetties  aud  near  the  new  one. 

Eleven  of  the  concrete  blocks  on  the  main  jetty  at  this  point  had  to  be  supported 
by  strong  frame-works  of  logs  and  iron  rods  next  the  outer  end,  the  third  on<i  ftom 
the  cud  being  entirely  undermined  and  fallen  its  entire  length.  The  action  of  the 
tinderminiug  seems  not  to  have  stopped,  thoogb  no  other  blocks  have  fallen. 

Alt  the  foregoing  work  was  done  by  hired  labor. 

B.  Ransom, 
Attittattt  Enginter. 

Uabch  26,  1686.. 
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IMPEOVEMENT  OP  NEW  RIVEE,  NOETH  CAROLINA. 

Hew  Eiver,  emptying  directly  into  the  Atlantic  Ocean  between  Bean- 
fort  Harbor  and  WilminRton,  N.  C,  has  a  total  lengtli  of  about  52  miles, 
aod  a  drainage  area  of  492  square  miles.  Its  lower  14  miles,  from  its 
mouth  to  Jacksonville,  forms  a  fine  basin  of  brackish  water  of  from  500 
to  10,000  feet  widtli  and  of  at  least  6  feet  chaunel'  depth,  with  40,000 
acres  of  oyster  farms,  and  with  rich  agricultural  sarroundiugs.  When 
placed  under  Oo%'eniment  improvement  in  1882  it  bad  very  poor  facili- 
ties for  transporting  its  goods  to  market.  Its  communication  with  the 
ocean  was  blocked  by  an  oyster-rock  barricade,  through  which  there 
existed  only  a  long  and  very  crooked  cbannelof  BO  feet  width  and  3  feet 
depth  at  low  water.  Its  commerce,  limited  to  wagons  and  small  boats, 
was  estimated  to  be  about  $400,000  of  goods  gier  year. 

The  original  project  of  1882  proposed  for  $40,000  to  secure  a  160-foot 
channel  5  feet  deep  at  low  water  from  the  npper  river  to  the  ocean,  by 
dredging  the  old  channel  to  its  full  size  through  about  7,000  feet  of  this 
oyster-rock  barricade.  Ten  thousand  dollars  was  appropriated,  but  no 
mopey  was  spent  upon  this  improvement  up  to  30th  June,  1885,  because 
the  available  fanda  were  regarded  as  too  small  to  allow  of  their  being 
spent  profitably. 

The  location  and  the  snrrooudings  of  the  proposed  work  were  per- 
Bonally  inspected  in  June  1886.    This  inspection  revealed  the  fact  that 
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the  improvetncQt  was  mach  needed,  and  that  a  differently  located  cban- 
uet  mJeht  be  better  for  permaoent  improvement,  and  tbat  the  availalile 
Tande  migbt  be  BufiBcieot  to  cut  this  channel  wide  and  deep  euongh  for 
immediate  use. 

The  afTfO^gate  amoant  appropriated  for  tbis  pngect  np  to  30tb  June, 
1886,  is  tlO.OOO.  The  preseat  estimate  ftbat  of  1885),  $40,000,  for  the 
final  cost  of  the  work,  is  the  same  as  tLat  of  1882,  except  that  it  is 
based  apon  a  new  location  of  tbe  chanDel. 

Kine  tboQsand  eight  hundred  and  ten  dollars  and  twentyfonr  cents 
has  been  spent  in  all  upon  this  improvement  up  to  the  30th  June,  1886, 
replacing  the  long  and  crooked  channel  b;  a  short  and  straight  chan- 
nel of  40  feet  bottom  width  and  3.5  feet  depth  at  low  water.  This  new 
channel  gives  great  satisfaction  to  the  Deighborhood,  is  already  in  dally 
use  by  the  craft  entering  New  Biver  from  tbe  ocean,  and  is  steadily 
deepening  under  the  scour  of  tbe  river  and  tidal  cnrrente.  Tbe  im- 
provement  is  too  recent  to  show  as  yet  any  marked  increase  in  tbe  oom- 
merce  of  the  river. 

Tbe  river  navigation  is  not  obstructed  by  any  bndges  below  its  pres- 
ent bead  at  Jacksonville. 

I  be  special  work  of  the  year  was  as  follows: 

Expenditures,  90,810.24. 

Tbe  amount  of  funds  availablefor  this  improvement  was  so  small,  the 
difficulty  of  getting  to  the  place  of  work  so  great,  and  tbe  nature  of  the 
work  so  troublesome,  that  no  available  bid  could  be  expected  from  re- 
spouHible  contractors  in  case  the  work  was  advertised  and  bids  so- 
licited in  due  form.  Work  was,  therefore,  allowably  done  by  hired 
labor  and  the  purchase  of  materials  in  open  market. 

All  work  in  the  field  was  postponed  until  cold  weather  rendered  the 
locality  safe  as  regards  health.  In  July  a  brief  survey  was  made,  and 
a  new  project  suggested.  In  Kovember  and  December,  1885,  a  fall 
survey  was  made,  the  line  of  cutting  staked  out,  the  right  of  way  ob- 
tained, and  tbe  new  project  approved. 

in  Jauuai'y  an  agreement  was  entered  into  with  Mr.  Bittetilioase 
Moore,  of  Mobile,  for  the  removal  of  about  3L',000  cubic  yards  of  the 
material  along  a  lino  through  tbe  martth  at  Cedar  Bush  Cove,  for  25 
cents  |>er  cubic  yard,  measured  i»  situ,  this  material  to  be  deposited 
over  30  feet  iiway  from  the  cutting  and  to  be  removed  in  such  way  as  to 
give  a  final  through  cut  of  about  40  i'eet  bottom  width  and  about  4  feet 
depth  at  low  water.  This  8i>ecial  agreement  was  made  because  it  was 
known  that  Mr.  Moore  had  at  leisure  a  dredge  jnst  exactly  suited  to 
tbe  work  and  a  foreman  who  was  familiar  with  tbe  locality  and  who 
could  be  depended  on  to  do  thoroughly  the  desired  work.  Between 
the  1st  of  March  and  the  27th  of  May  this  dredge  removed  32,2i54  cubic 
yards  of  sand,  bhells,  and  mud,  opening  a  straight  channel  5,800  teat 
long,  40  lieet  wide  at  bottom,  4  feet  deep  over  the  greater  portion  of  its 
length,  and  3.1  feet  deep  at  its  lower  end.  This  least  depth,  as  ex- 
pected, ia  steadily  increasing  under  the  scour  of  the  river  and  tidal 
currents,  and  hod  reached  3.6  feet  on  the  30th  June,  1386.  The  ebb  and 
flood  corrents  through  tliis  cut  have  now  a  maximum  of  fh)m  2  to  3.5 
miles  per  hour,  according  to  circumstances. 

Stormy  weather  and  low  tides  caused  the  dredge  to  lose  twenty  days 
in  getting  to  its  place  of  work  and  four  days  in  returning  from  work. 
The  fluidity  of  tbe  dre<lged  material  required  constant  piling  along  the 
embankment  of  deposited  material.  A  broken  boom  caused  a  similar 
delay  of  six  days.  After  the  cntwas  opened  the  dredge  was  iraprisoued 
■BTen  dtqrs  in  the  cat  by  banks  of  saad  that  formed  under  its  square 
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dowD 'Stream  end  dnriog  ebb  tide.  In  view  of  these  misfortanes,  and 
and  tbe  consequent  of  no  profits  to  the  dredge  owner,  the  carefnlness, 
tboroaghnees,  and  absence  of  complaint  with  which  he  cootinoed  to  do 
tiie  agreed  work,  reflects  great  cr^it  upon  Mr.  Moore,  and  his  foremao 
Hr.  Lord,  and  deserves  special  mention. 

In  May  and  June  a  second  cat  was  opened  across  Wrisht's  Island, 
abont  1  mile  below  Oedar  Bush  Cove  Marsh.  The  availablefands  were 
DOtBafiScient  to  complete  this  cut  to  a  serviceable  depth ;  but  it  was  very 
desirable  to  open  it  down  to  low- water  level  so  that  the  river  and  ocean 
CDrmnts  might  have  a  chance  to  scour  it  ont  to  a  nseful  depth  while 
farther  appropriations  were  waited  for. 

The  work  was  done  by  hired  hand  tabor.  Between  the  Slst  of  May 
and  Ihe  2Sth  of  June  2,707  cubic  yards  of  marsh  tnrf  and  mud  were 
takeu  out,  opening  a  cut  1,200  feet  long,  30  feet  wide,  and  from  .1  to  .5 
foot  deep  at  low  water.  The  ends  of  this  cut  were  opened  out  to  a  width 
of  75  feet  to  facilitate  tbe  entrnnce  of  tbe  currents.  At  mid  tides  tbe 
water  now  flows  through  this  cut  with  a  velocity  varying  from  2  to  3.5 
miles  per  hour.  The  probabilities  of  tbe  desired  scour  are  very  great. 
A  water-gange  was  kept  during  the  progress  of  the  work. 
All  the  above. work  has  been  carried  on  with  great  vigor  and  tboroagh- 
uess  under  the  immediate  supervision  of  Assistant  Engineer  Beid  Whit- 
ford.  His  full  report,  iucluding  a  brief  history  of  past  work  upon  this 
improvement,  is  herewith  appended. 

Becommendations  for  fulnre  work  areas  follows:  That  the  present 
adopted  project  be  completed  so  us  to  secure  a  channel  of  from  100  to 
to  100  feet  width,  and  5  feet  depth,  at  low  water,  from  the  ocean  up  to 
tbe  npper  river,  at  a  total  expense  of  $30,000  in  addition  to  the  $1811.70 
available  30th  June,  1886,  to  be  appropriated  in  a  single  amount  within 
tbe  next  year.  Smaller  yearly  appropriations,  involving  the  alternate 
disorganization  and  reorganization  of  working  parties,  damage  to  unfin- 
ished work,  extra  superintendence,  and  deterioration  of  plant,  will  in- 
crease the  cost  of  tbe  work  by  about  $2,000  per  appropriation.  Further 
improvement,  so  as  to  give  a  channel  of  greater  depth  or  width,  is  not 
recommended  at  present.  This  improvement,  once  thoroughly  com- 
pleted, sfaonld  be  permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  carried 
on  as  follows ; 

Tbree  thousand  dollars  to  secure  a  channel  30  feet  wide  and  4  feet 
deep  throagh  Wright's  Island  by  dredging. 

Two  thousand  dollars  to  extend  the  existing  channel  above  the  apper 
marsh  upward  through  a  few  obstructing  oyster  beds  by  dredging. 
Twenty-five  thousand  dollars  to  iucrease  the  di  mansions  of  the  above  ob- 
taiDed  channel  to  100  or  150  feet  width  and  5  feet  depth  at  low-tide  by 
di«dging. 
This  river  ia  in  the  coUeotioD  diatrLDt  of  Beaufort,  S.  C. 
Mone^  Statement. 

Jnlyl,  1B85,  amount  available |10,000  00 

Jnly  1, 1886,  amuant  eipendocl  dnrlDg  fiscal  year,  exclnsive  of 

liabilities  OQtsiaodiDg  July  1,  18U!> 19,152  04 

Jal;  1, 1UB6,  unMtaudiDg  liabilities 65tj  SO 

9,810  24 

Jaly  1,  leSTi,  amount  available 189  76 

Am anat  appropriated  b;  act  approved  Angaat  5, 1686 10,000  00 

Anoant  available  for  flaoal  year  ending  JaD,e30i  1887 10,189  76 
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(Amonat  (eatimated)  required  for  oorapletlon  of  esUtinfi  project f^,O0a  ** 
Amount  tbat  onbe  profitably  expended  In  Qscal  year  ending  June  30, 18^8    3^,  OOO  00 
Sobmittcd  tn  compliance  with  leqniremeats  of  aection  2oC  river  and 
harbor  Bot«  of  1666  and  1867. 

BEPOBT  or  UB.  BEiD  wHirroBD,  assistant  knoinxbr. 

United  States  Enoikker  Ovfice, 

Qe&rgetovm,  3.  C,  July  13,  1886. 
Captain  :  I  have  the  honor  to  make  the  followin);  report  npoD  the  iroproyemeDt  of 
New  Biver,  North  Carolina,  for  fiscal  year  ending  30th  Jaoe,  ItXje: 

QENERAL  FEATDItEB. 

This  river  ii  not  long  and  has  ita  beginning  and  endin 
Carolina.  The  depth  of  water  at  ita  month  seemed  to 
portion  of  the  navigable  length  of  it. 

The  stream  flowBtbrongh  qnite  a  fertile  country,  and  mnch  very  fine  timber  is  foond 
in  ita  vicinity 

It  is  eanecialty  noted  for  the  extent  of  oyater  gronnda  at  and  near  ita  month,  and 
also  for  tno  oysters  of  superior  size  and  quality  which  ubonnd  there. 

The  improvement  of  New  River  will  be  especially  beneficial  to  the  people  in  that 
ooontry,  inasmuch  as  tbey  are  isolated  from  railroad  facilities,  and  they  look  eatirety 
to  the  river  to  furnish  means  of  traosportation  for  the  products  of  their  lands. 

The  chief  impediment  to  navigation  has  been  the  low  marsh  lands  and  oystor  rocks 
ohoking  np  the  month  of  the  river  immediately  at  tlie  ocean  inlet. 

Throngh  the  "oyster  rooks"  anaiTOW,8baIlow,  crooked  channel  has  existed,  which 
the  bosM  trading  fa  the  river  hnve  osed  with  dlffionlty  and  uncertainty. 

HISTORY  OF  THE  IMPROTEMENT. 

ISSS.*  An  Act  of  the  North  Carolina  legislature  was  passed  incorporating  and  obai- 
tering  a  stock  company  for  the  Improvement  of  the  channel  of  the  river  throngh  "the 
rocks"  at  the  month. 

It  was  intended  to  follow  seneralty  the  natnral  courses  of  the  channel,  and  it  was 
to  have  been  improved  by  widening  and  deepening  it. 

The  State  appropriated  (10,000  for  the  work,  and  |20,000  additional  was  aahscribed 
by  private  individaalB.  • 

Joseph  Etberit^  was  elected  president  (he  was  ofCerwaTda  aueeeeded  by  Lott  W. 
Humphrey}  and  E.  W.  Ward  secretary  and  treaanrer. 

The  plant  for  the  work  coosiated  of  a  dipper-dredge  and  neoeesary  scows,  built  at 
Jacksonville,  N.  C. 

The  work  was  under  the  Immediate  supervisiop  of  a  Hr.  Attert,  civil  engineer. 

A  considerable  qnantity  of  material  was  exoavat«d  and  some  improvement  aooom- 
plished,  but  the  money  being  expended  and  the  war  coming  on,  the  company  was 
disorganized  and  the  scheme  was  abandoned. 

It  was  expected  by  the  company  to  derive  dividends  f^m  their  Investment  bj  col- 
lecting toll  from  passing  craft,  the  amonnt  charged  to  be  governed  by  their  tonnage. 

ItiSl.  Act  of  Congress  of  March  3,  18dl,  provided  for  a  survey  of  the  river.  Upon 
the  death  of  Capt.  Charles  B.  Phillips,  Corps  of  Bngineers,  United  8tat«a  Army,  Jane 
14, 1881.  Capt.  James  Mercur,  Corps  of  Engineers,  United  States  Army,  asaomed  ood- 
trolof  the  work. 

1882.  The  survey  was  made  under  the  direction  of  Capt  James  Mercur  in  Jonaary 
of  this  year. 

He  estimated  tbe  improvement  to  cost  140,000,  and  hisprojeot  contemplated  widen- 
ing, straightening,  and  deepening  the  old  ciiaonul  routu  known  as  "  Tbe  Books."  I 

An  act  of  CongFesa  of  Augnat  2,  this  year,  appropriated  f6,000  for  the  work,  l>Dt 
Capt.  Mercur  did  not  think  it  advisable  to  begin  on  so  small  an  amoant.t 

ISM.  Captain  Morcnr  was  succeeded  by  Capt.  F.  A.  Hiuman,  Corps  of  Engineera, 
United  States  Army,  in  March  of  this  year. 

An  act  of  Congi-eas  of  Jnly  5  appropriated  |5,000  for  the  work,  making  in  all  av^l- 
able  $10,000.4  j        t-r    f  <-.  .  K 

Captain  Hinman  was  succeeded  by  Capt.  William  H.  Bixby,  Corps  of  Engineera 
United  States  Army,  in  August. 

1885.  Captain  Bixby  recommended  |  that  the  proposed  pnitject  he  carried  out  wiUi 
some  modifications  a«  to  location  of  the  line  of  work. 

*  This  information  was  fiinitshed  by  Dr.  E.  W.  Wan),  of  Onslow  Connty,  Noitb 
Carolina. 

I  See  Annual  Report  of  Chief  of  Engineers  for  1882,  page  1117. 
t  See  Annual  Report  of  Chief  of  Engineers  for  1883,  page  685. 
(SeeAonualBepottofChiefof  Engineers  for  1831,  page  1046. 
I  See  Annual  Report  of  Chief  of  Engineers  for  18B5,  page  lOaj.      .(IOqIc 
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Ti*T,  hj  Beid  Wbitford,  aasiBtant  eDgloeer,  under  Captain  Bixby's  direotioi 
ported  Ih»t  a  line  could  be  located  as  desired,  and  recotnmended  a  sarrey  to  bo  made 
preparatory  to  staking  off  tlie  work.  In  November  the  aauie  year  tbe  survey  was 
iDMe  by  the  said  assistant  engineer  and  tlie  lino  of  tbe  proposed  dredging  etaked 
off.  Tbisnew  line  ran  throagb  Ibe  marsh  landkStraigbt  from  a  point  near  tbe  inlet 
ud  Meoied  to  be  better  adapted  Ut  the  soccessful  accomplislimeut  of  tbe  desired  pro- 
ject tbon  tbe  old  proposed  mate.-  Tbe  direction  of  tbe  fine,  &.e.,  was  plainly  shoirn 
on  ft  map  forwarded  with  tbo  reporl>  on  tbe  snrvey. 
IW.  A  contract  was  entered  into  witb  Rittenbouie  Moore,  of  tbe  Mobile  Dredging 


Company,  and  tbe  work  of  excavating  tbe  cat  4&  feet  nide  aud  4  feet  deep  at  mean 
loir  water  was  begun  at  tbe  upper  end  of  the  line  on  March  1,  1HB6. 

As  the  work  progrcsied  tbe  dredge  was  delayed  li;  quicksand,  shellci,  and  oaving 
'  baok*. 

Sbon  (beet  piles  driven  along  tbe  cut  bad  to  be  resorted  to  by  tbe  conttoctor  to  hold 
back  tbe  esiuivation. 

Tbe  material  fat  tbe  most  part  was  thrown  on  one  side  of  the  cnt,  but  ft  occasion- 
ally become  neceeitary  to  throw  some  of  it  on  the  other  aide  to  prevent  tbe  banks 

MVtDg. 

Tee  dredge  completed  tbo  cnt  on  May  17,  having  removed  a  total  of  33,3B4  ooUic 
yards  of  material.  It  was  sent  back  through  tbe  cnt  to  remove  somecaves,  but  conld 
not  do  it,  becanse  the  velocity  of  the  current  cansed  an  eddy  behind  her,  which  de- 
posited BO  mncb  sand  as  to  prevent  progress  in  eitbur  direction. 

After  some  dilBcuIry  tbe  dredge  was  extracted  from  the  out,  and  left  New  Biver  en 
the27tbof  May,  1N«. 

Tbe  accompanying  tetter  of  Inspeotor  Martin  ezplaina  in  detail  tbe  present  condi- 
tion of  the  cut. H 

After  tbe  dreU)!^  left,  a  cut  30  feet  wide  waii  made  aoros!4  Wright's  Island  by  hand. 
From  Ibia  there  were  removed  '2.T07  cnbic  yards.  This  work  was  sospended  on  the 
Setb  of  Juneloat,  owing  to  tba  exhaustion  of  faods.  Tbe  accompanying  letter  and 
profile  of  luapector  Martin's  *  fully  describee  the  present  condition  of  Wright's  Isiaud- 
t'DtBDd  what  is  left  to  be  done  there. 

HKCOMMENDATION  FOR  NEXT   YEAR'S  WORK. 


COM3IERCK. 

The  commerce  during  the  past  yeoc  bos  probably  been  as  large  as  usual,  and  baa 
beeu  carried  on  by  saiUng  vessels. 

Tbe  work  thus  far  seeioa  to  have  been  an  entire  success,  and  will  greatly  aid  navl* 
gatioQ  on  the  river. 

Mnoh  praise  is  dae  Inspeotor  Martin  for  the  faithful  and  correct  manner  with  which 
he  has  performed  his  duties,  and  Mr.  John  A.  Dill,  overseer  of  tbe  work  through 
Wright's  Island,  managed  bin  bandssairell  that  begot  a  large  amount  of  work  done 
in  a  abort  time.    Much  praise  is  also  due  bini. 
Very  reapeotfnily,  your  otiedient  servant, 

Kbid  Whitford, 
^f«l«l<iNt  JSngiHMr. 
Capt.  W.  H.  BlXBT, 

Corpt «/  EitgiMen,  U.  S.  A. 


L?- 


The  Cape  Fear  Eiver,  above  WilmingtoD,  bas  a  total  length  of  about 
400  miles,  and  u  drainage  area  of  7,167  sqnare  miles,  of  which  5,620 
square  miles  lie  above  the  mouth  of  the  Black  River,  its  main  tribatary. 
At  Fayetteville,  112  miles  above  Wilmington,  and  the  present  head  of 
navigation,  the  river  varies  from  112  feet  breadth,  IC  inches  average 
•  Omitted. 
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depth,  150  square  feet  crosa-Bection,  1  mile  per  hoar  current,  and  200 
cubic  feet  discharge  per  second  in  extreme  droughts,  up  to  1,400  feet 
breadth,  60  feet  maximnm  depth,  7  miles  per  hour  velocity,  and  350,000 
oabic  leet  discbargn  per  secood  in  high  freshets.  Extreme  low  water 
nsuallj'  lasts  from  two  to  founmonths  per  year,  and  15-foot  stages  of 
water  are  usually  reached  once  a  month  duriug  the  rest  of  the  year. 
This  river  when  placed  under  governmental  improvement  in  1881,  waa 
navigable  during  the  nine  flnsb-water  months  of  the  year  from  Wilming- 
ton, 112  miles,  upward  toFayetteville;  but  the  channel  for  the  upper  75 
miles  was  badly  obstructed  by  sunken  logs,  snags,  overhanging  trees, 
and  shoals;  and  for  the  upper  HG  miles,  it  was  full  of  sboala  on  which  . 
there  was  not  more  than  1^  to  14  inches  of  water  during  the  low- water 
season.  At  that  time  the  navigation  was  owued  by  private  parties.  Ixa 
commerce  is  estimated  to  have  then  been  about  $800,000  of  goods  trans- 
ported per  year. 

The  original  project  of  1881 -'82,  as  continued  to  date,  proposed  to  buy 
out  the  private  owners  of  the  river  for  $10,000;  then  to  clear  out  itB 
natural  oltstnictioQS  for  $43,125  (including  superintendence);  aud  to 
further  provide  a  contiuuous  channel  over  its  upper  66  miles  by  $6,900 
of  dre<]giug,  aud  by  artificially  contracling  its  water-way  by  jetties 
tbrougb  at  least  tbirty-two  shoals  at  an  unstated  cost  (estimated  by  t  lie 
same  person  in  1872  at  $522,720)  makiug  practically  a  total  of  $582,74J 
tor  the  final  cost  of  this  improvement.  The  aggregate  amount  appro- 
priated for  this  project  up  to  30tb  June,  18S6,  is  $05,000.  Buiing  the 
last  year  the  progress  of  the  work  has  been  examiued,  compared  with 
the  original  estimates,  and  now  estimates  made.  It  waa  found  that  the 
natural  obstructions  were  very  numerous  and  difiQcult  of  removal,  aud 
the  cost  of  their  removal  will  exceed  the  original  estimates.  In  the  last 
four  years  8,419  snags,  2,005  stumps,  2,327  logs,  2,205  trees  have  bieen 
removed  from  the  river-bed,  and  8,687  overhanging  trees  cut  from  its 
banks;  but  as  many  more  remain  to  be  moved.  The  violence  of  tbe 
freshets  haa  proved  too  much  for  brnsh,  log,  or  ordiuary  plank  jetties, 
and  in  my  opinion  low  stonejetties  will  prove  tbe  most  economical  in  tbe 
end.  The  new  estimates  for  the  total  cost  of  the  work,  $480,200,  are  as 
follows; 

For  clearing  nway  obatraclioDB : 

19,0110  sii&gB,at91 (1^,000 

5,000  logs,  Lit  82 10,000 

2,500  BtnmpB,Bt|J 7,500 

3,000  cubic  yordsofrocb.at  13 9,000 

84,000  Unear  feet  of  lock  Jetties,  at  13.50 294,000 

CoDtiagenciea  (tOperceut.) 34,tS00 

eopeiinteDdence  (10  per  cent.) 34,  GOO 

Total  required ■. 415,800 

Already  spent  upon  tltie  work 65,000 

Total 460,200 

There  appears  every  probability  that  this  expenditure  will  finally  give 
3  feet  actual  channel  depth  (30  inches  free  draught)  over  the  whole  river 
op  to  Fayetteville  for  eleven  or  twelve  months  [ler  year,  and  thafthecom- 
meroe  will  be  increased  by  that  time  to  $4,000,000  of  goods  per  year. 

Sixty-four  thousand  five  hundred  thirty  dollars  and  eighty-one  cents 
has  been  speut  in  all  upon  this  improvement  up  to  June  .'10,  188C,  giv- 
ing a  moderately  well-cleared  cbauncl  over  the  whole  length  of  river,  a 
Qioderately  gixid  continuous  4-foot  channel  dunng  the  entire  year  from 
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Wilmint;tOD  4i  tnilea  to  Kelly's  Cove,  tbeDce  a  similar  2-foot  cbannel 
26  miles  farther  to  BHzabethtown  (a  place  of  considerable  commerce), 
and  tbeiice  a  similar  Ifoot  ubannel  12  miles  furtber  toFayettevillt^;  in- 
creased  to  5-foot  draught  from  Wilmington  to  Fayetteville  during  seven 
moQths  of  the  year.  lu  conseqaence  three  permaneutly-establisfaed 
steamboat  lines  have  been  runuiug  over  the  entire  distance  with  full 
drattght  for  seven  months  each  year,  and  with  lessened  draught  the  rest 
of  the  time.  The  commerce  dnring  those  years  has  increased  aboat 
$200,000  per  year,  has  been  farther  benefited  by  exemption  from  tolls, 
and  is  now  over  $2,000,000  of  transported  goods  per  year,  showing  that 
each  dollar  dpent  on  this  improvement  bas  been  accompanied  by  the  de- 
velopment of  about  $28  of  annual  commerce. 

The  navigation  of  this  stream  is  not  obstrncted  by  bridges  between 
Wilmington  andFayetteville. 
Tbe  special  work  of  the  past  fiscal  year  was  as  follows : 
Expenditures,  $5,516.08. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Between  the  first  July  and  the  last  of  November,  1886,  41  stumps, 
97  logs,  17  trees,  89  large  snags,  630  small  snags,  and  680  cnbie  yards  of  , 
hard  mud  have  been  removed  from  the  npper  54  mil^s  of  river  bed ;  1 
new  sbeet-pile  jetty  4)t  feet  long  was  built  at  MoOarter's  Cross,  and  an- 
other, 150  feet  long,  at  Old  Ferry ;  1,438  cubic  yards  of  rock  and  hard- 
pan  have  been  Qoarried,  transported  frotn  0  to  II  miles,  and  built  into 
jetties  at  Fayetteville,  McCarter's  Cross,  Old  Jetties,  and  Old  Ferry ; 
stringers  have  been  placed  near  low-water  mark  on  the  up-stream  side 
of  the  old  jetties  at  Fayetteville;  maps  of  22  shoals  (15.6  miles  of  river 
bed)  have  been  completed  and  27,975  linear  feet  of  jetties  have  been 
located  thereon  (inclnding  2,553  feet  already  built).  Twenty-two  more 
less  troublesome  shoals  remain  to  be  surveyed. 

The  dead  low-water  level  was  established  and  permanently  marked 
at  various  x>oints  along  the  river  bank  from  Fayetteville  60.5  miles  down- 
stream to  tide-water  at  Whitehall,  and  a  profile  of  this  water-surface 
was  made,  showing  an  almost  uniform  slope  of  4  inches  per  mile.    The 
river  was  ganged  at  dead  low  water  at  several  points  from  Fayetteville 
41  miles  down-stream  to  Elizabethtowu,  showing  at  Fayetteville  as  lit- 
tIewB  150-equare  feet  of  cross-section  and  200  cubic  feet  discharge  per 
second,  and  at  Elizabethtown  an  increase  of  only  about  50  per  cent. 
A  water-gauge  was  kept  during  the  progress  of  tbe  work. 
Tbe  Government  steam-launch  has  done  all  the  towing  and  other  serv- 
ice of  tbe  working  parties  upon  tbe  river,  and,  in  ray  opinion,  has  well 
repaid  all  she  has  cost  during  tbe  year,  including  her  repairs.     She  is 
tlie  only  boat  that  can  run  on  this  river  during  dead  low  water.    For 
economy  and  effectiveness  during  the  next  season's  work  she  should  be 
provided  with  a  new  and  larger  boiler  and  twice  as  powerful  machinery. 
Work  bas  been  Aiucb  delayed  by  very  low  water  (as  low  as  13  inches) 
and  by  high  freshets  (as  high  as  42  feet). 
All  field  work  was  stopped  in  November  for  want  of  funds. 
Tbe  effect  of  the  2,553  linear  feet  of  jetties  so  far  constructed  bas  been 
to  better  the  chf^nnel  and  tbe  river  at  and  uear  Fayetteville  and  at  the 
other  worst  places,  and  to  add  one  month  to  the  duration  of  low-water 
navigation,  now  averaging  9.5  months  per  year. 

All  the  above  work  has  been  carried  on  with  great  vigor  and  thorough- 
ness, under  tbe  immediate  supervision  of  Assistant  Engineer  Oharle» 
Homphr^B,  whose  full  report  is  appended. 
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Recomniendat ions  for  future  work  are  as  follows: 

Were  thecommerceof  the  river  safflciently  large  to  justify  theezpend- 
tinre  of  such  an  amouut,  in  my  opinion  tlie  proper  metbod  of  improving 
this  river  would  be  by  the  construction  ofsuitable  dams  and  locks  of  32 
feet  totullift,  giving  a  6-Foot  navigation  at  all  timea  of  the  year  to  Fay- 
ettville,  atatotalcosi  of,  approximately, $1,200,000.  A  commeroe  suffi- 
cient to  justify  such  an  expenditure  oanuot  be  expected  from  this  locality 
for  mauy  years.  In  cousequeuce,  the  lock-aod-dam  navigation  must  be 
postponed  fbr  the  present  and  a  contracted  river  cbaunel  accepted  as 
the  best  under  the  cironmstances.  It  is  recommended,  therefore,  that  . 
this  improvement  be  completed  in  accordance  witli  tbe  present  ap- 
proved and  adopted  project  so  as  to  secnre  a  thoroughly-cleared  4-foot 
channel  from  Wilmington  70  miles  to  Elizabethtown ;  thence  a  similar 
3-foot  channel  42  miles  further  to  Fayetteville  dnriug  11  or  12  moutjia 
of  the  year,  at  a  total  expense  of  (415,000,  in  addition  to  tbe  (469.19 
available  30tb  June,  1S86 ;  this  amount  to  be  appropriated  in  yearly 
installments  of  about  $00,000  yearly.  Smaller  yearly  appropriations 
involving  tbe  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  nuflnished  work,  deterioration  of  plant,  and  extra 
superintendence  will  increase  the  cost  of  the  work  fh>m  $l,00l>  to 
$4,000  per  appropriation. 

Further  improvement  so  as  to  extend  the  navigation  above  Fayette- 
viUe,  or  so  as  to  increase  its  depth  betow  Fayetteville,  is  not  recom- 
mended. 

After  this  improvement  is  completM  its  proper  maintenance  may  coat 
from  $1,000  to  $3,000  per  year. 

This  improvement  as  regards  cost  and  order  of  work  shonid  be  car- 
ried on  approximately  as  follows : 

Five-sixtbsofeacbappropriatioQtoincreasetbedrangbtattheshoalest 
and  most  troublesome  points  of  tbe  river  by  contracting  tbe  river  chan- 
nel by  jetties  at  these  points,  such  jetties  to  be  so  located  in  accordance 
with  a  predetermined  systematic  project  for  the  entire  river. 

One-sixth  of  each  appropriation  to  remove  the  most  tronblesome  logs 
and  snags  in  the  river  channel  and  to  cut  down  and  pull  back  the  most 
troablesome  leaning  trees  on  tbe  river  banks. 

This  river  is  in  tbe  oolleotlon  district  of  Wilmington,  N,  C. 

Money  statement. 

July  1, 1885,  amoant  available fi.gx  17 

July  1,  1866,  amount  expended  daring  fiscal  y«iw,  exclnsive  of 

liabilities  outstanding  July  I,  1836 16,480  7i 

Jaly  1,  1886,  outstanding  Uttblities 36  74 

_ 6,516  98 

Jnly  1,  1886,  amoaut  available 469  19 

AmoaDt  Bppropriat«d  by  act  approved  Angnst  6,  1386 11,250  CO 

Amoaot  available  for  fisoal  year  ODdiog  Jane  30,  1897 11,719  19 

{Amooot  (estimated]  reqnired  for  oompletloD  of  proposed  project 403,71)0  00 
AmOQDttbatcaubeprofitablycipended  infiscal  year»iidingjune30,16d8    60,000  00 
Submitted  In  compliance  with  requirements  of  seotioD  2  of  river  and 
harbor  acts  of  1866  and  1807. 
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D,  B^Umon,  Ud.  .. 


For  ft  boUar  M  ersporkte  lot 
nUoDiol  mtoi  par  bonr  Into 

Tot  ft  boUer  to  •n>poT*l«  ttO 
nlloiu  of  wftt«r  per  honi  iato 


S^mM-    FrioeaUohljlL 


XBPOBT  OF  OHABLBS  BDVPBBXTB,  ABBIBTAKT  ERaiSBKB. 

WlLMINSTON,  N.  C,  ApHl  1,  1886. 

CkrTAUr:  I  Iiatb  the  honor  to  mftke  the  foUowiug  report  on  the  impioveajent  of 
the  Cape  Fmt  Siver,  North  Carolina,  from  Wilmington  to  Fayetteville,  for  the  flsoal 
7ear  ending  June  30,  1886 : 

OperatioDi  In  the  field  cloned  in  November,  when  the  plant  was  removed  to  Wil- 
mington and  tnmed  over  to  the  Lower  Cape  Fear  watebman.  The  work  has  been 
conOaed  to  the  removal  of  Htamps,  lo^,  anags,  &.O.,  from  the  bed  of  the  river  and 
oTarhanging  trees  from  the  backs ;  to  the  oonstraotion  and  repair  of  Jetties ;  and  to 
mrreyiug,  uiveling,  and  mapping  the  river ;  and  preparing  projects  for  future  work ; 
gauging  Tor  discharge,  and  keeping  adatlvrecordof  the  water-surface . 

Bemaved  41  stumps,  97  logs,  17  trees,  89  large  snags,  630  small  snags,  680  onbic  yards 
of  hard  mod;  stripped,  qaarried,  and  hanled  to  river-bank  l,43ti  cubio  yards  of  rock 
and  bsrdpan;  loaded  on  scows  and  towed  to  jetties  [from  !i  to  11  miles]  and  sank 
1,334  onblo  yards ;  removed  at  Old  Jetties,  from  east  side  of  river,  and  pot  on  Jetties 
OD  west  side  at  that  point,  277  cubic  yards  rook ;  reloaded  at  Fayettoville,  onscowa, 
and  riprapped  Jetties  there  with  172  onbio  yards  rock ;  made  bolts  and  pnt  strtngera 
DD  sbeet-pite  Jetties  Nos.  13,  12,  10,  8,  7,  6,  5,  4,  and  3,  at  Fayetteville,  the  top  oAhe 
strlngera  being  abont  2  inches  or  less  above  dead  low  water.  [The  present  height  of 
tiieeejetties  is  aboot  4.3  feet  above  dead  low  water.] 

ilaps  of  Windom,  Callahan's,  and  Melvine's  were  made  and  forwarded  to  yon,  also 
maps  (Qiowing  the  effect  of  the  Jetties  at  FayetCeville,  HcCortei's  Cross,  Old  Jettleo, 
and  Old  Ferry. 

The  river  was  ganged  between  Fayetteville  and  Elizabetbtowu  when  it  was  at  or 
near  its  lowest  stage;  drawings  have  been  handed  yon  showing  these  gangings.  The 
dead  low-water  line  was  permanently  marked  along  the  river-bank.  A  pronfe  of  the 
low-water  anrfaco  has  also  been  made,  approximate  levels  being  run  from  Fayett«- 
tille  to  Whitehall,  60^  miles  below,  where  the  tide  swells  slightly  at  dead  low  water. 

The  mapa  made  and  forwarded  to  yon  cover  a  length  of  15.66  mites  of  river,  and 
Inclnde  the  following  shoals:  Fayetteville,  MoCarters  Cross  (1  mUe  below).  Old  Jet- 
tie*  (Si  miles  below),  Howard's  (3  miles  below),  MoBae's  (5  miles  below),  Evans's  (6 
mile* below),  Bockflsh  (7  miles  below).  Smith's  Cross  No.  3  (8  miles  below),  Old  Fenr 
(9  milea  below),  Thames  (1!^  mUes  below),  Smith's  Cross  No.  2  (13^  miles  below),  The 
Dodge  (SO  miles  below),  Proepeot  EaU  (21^  miles  below),  Windom  (23  miles  bolow), 
Coilahan'a  (38  miles  below),  Kane's  Oap  (0  miles  below),  Fnrdy's  (30  miles  below), 
Melvine's  Cross  (31  miles  below),  Moteheod  (361  miles  below),  McDowell's  (38  miles 
below),  Elitabethtown  (42  miles  below),  and  Elizabeth  (42|  miles  below). 

Drawings  have  been  made  showing  your  "  directions  for  fntnre  work"  at  all  of 
tli«M  aho^s,  ^ving  a  t«tal  of  i27,9T&  linear  ftet  of  Jetties,  2,553  of.  this  omonnt  being 
built,  Inolodlng  791  feet  of  old  log  Jetties  rebnilt  and  repaired  since  October,  1884. 

The  BOBKging  operations  were  oimied  on  between  Fayetteville  and  a  point  54  miles 
below.  Tao  work  generallf  has  been  greatly  impeded  by  very  low  water,  with  abont 
la  inches  in  the  channel,  and  violent  nesheta  [at  present  the  river  Is  42  inches  above 
low  water  1. 

The  small  amonnt  of  Jet^  work  done  is  shown  In  detail  in  theyearly-progteMmapt 
■eoompanylng  tills  report. 
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Tbe  river  was  uavigabte  fur  aboat  a  mouth  loQger  id  low  water  tliis  ^eur  IbdD  laal 
hf  the  M  tion  of  the  Jetties,  escloiive  of  the  aid  affuriled  by  tbo  fre<iiioDt  rreshota. 

Tbe  doep  wBt«r  st  the  upper  end  of  P&yatteville  ShoaU  has  been  pralnnged  down- 
itream  airaat  60(>  feet,  ao  that  it  in  now  1,800  feet  long.  Theie  has  lieou  a  tiliffht  fill- 
log  in  the  ohanDel  between  Jetties  -i  uod  'i.  Tbaso  two  JeltioH  ure  400  feet  apart,  and 
leave  120  feet  chaoDel  width,  The  lower  end  of  Fu.yettvUIe  Shual,  where  the  jetliea 
leav«  60  feet  ohannel  width,  1b  deepening,  and  I  believe  will  have  a  ^od  depth  after 
this  winter's  heavy  fyeshetH. 

The  steamboats  have  been  stopped  a  few  daja  on  acoonnt  of  the  heavy  freshets  and 
ice,  and  two  months  on  aooonnt  of  low  wnt«r^  in  m84  the;  were  stopped  about  four 
months  on  accoant  of  low  water.  The  following  shoals  remain  lobe  surveyed :  Old 
Flat  (9^  miles  below  Fayetteville),  Cednr  Creek  (11  miles  below),  Edward's  Landing 
(H  miles  below),  Jdd.  Hare's  (16  iiiiJee  below),  Oraj's  Creek,  or  Devane's  Ferry  (1(^" 
mUes  below),  Jackson's  {17i  miles  below),  Sike's  (W  miles  below),  Brown's  LoodiDg 
(43  miles  below],  WaddeU's  Forry  (44^  miles  below),  Phebna's  (404  miles  below).  Big 
Sogar  Loaf  (48i  miles  below).  Little  Snpnr  Loaf  {49*  miles  below),  Horse  Point  {60 
miles  below).  Cypress  (511  miles  below),  Hommood's  Creek  {53  miles  below),  Sling- 
by's  (56  miles  below),  Mia.  Johnson's  (56*  miles  below),  Wblteball  (60i  miles  below). 
Johnson's  Timber  Landing  (61*  miles  below),  Donahoe  (63  miles  below),  Rob  in  eon  a 
Landing  (64*  miles  below),  Brown's  Reach  (e.*!*  miles  below).  These  ehoals  allowing 
from  ISincbes  to  16  inches  drangbt  at  dead  low  water  do  not  give  as  much  trouble 
to  navigation  as  those  under  survey. 

ShonM  the  present  system  of  Jetties  be  carried  ont  on  all  the  shoals,  I  think,  ftt>m 
what  I  have  seen  of  tbe  river  since  1884,  that  there  wonld  be  a  continaous  navigation 
eleven  months  per  year,  at  least  for  30  inches  draught. 

The  larceststeamboatdrawsaeiiicbeawithoutauyfrelght,  5 feet  when  fully  loaded; 
the  other  Doats  draw  abont  24  inches  light;  the  fiats  draw  9  inches  light,  and  every 
100  balesof  cotton  puts  them  down  about  4  inohea;  as  long  as  there  Issofflcient  water 
the  boats  and  tlata  ao  fully  loaded,  and  I  believe  if  the  river  was  im{iro<red  tbe  valoe 
of  goods  transported  would  gradually  increase  to  |4,0Ofl,00O  per  year,  including  rafted 

The  launch  does  all  the  Qovemment  towing,  and  is  tbe  only  boat  that  can  run  on 
tbe  river  dnrinff  low  water;  she  needs  new  and  more  powerful  macbioery;  bor  boiler 
Is  very  old  and  lias  a  great  many  soft  patches  on  it. 

Tbe  greatest  known  freshet  was  between  50  feet  and  55  feet  above  dead  low  water  at 
Fayett«ville;  the  slope  of  tbe  river  at  low  wbter  is  about  4  inches  per  mile;  dead  low- 
water  discharge  at  FayetMvills  about  'idO  onhic  feet  per  second. 
Very  respectfally,  yonr  obedient  servant, 

ClIAS.  HUMPURBYB, 


The  Cape  Fear  Briver,eiDpt;ing  into  tbe  Atlantic  Oceao  at  Cape  Fear, 
has,  from  its  tuoatli  ap  to  its  beadquarters  in  tbe  mouDtaios,  a  total 
leogtb  of  about  42C  miles  and  a  draina^  area  of  9,11S  square  miles. 
Tbe  two  maio  branches  oF  the  river  meet  at  Wilmington,  bringing  with 
them  an  average  fresh-water  discharge  of  14,000  cubic  feet  per  eecoad. 
Below  Wilmington  the  river  is  a  tidal  basin,  with  aboat  26  miles  leDf^tfa, 
350  Hquare  miles  drainage  area,  37  square  miles  water -surface,  3.5  feet 
rise  of  tide  (2.5  at  Wilmington,  4.5  at  the  ocean)  and  an  average  discbarge 
during  ebb  of  160,000  cnbic  feet  per  second,  the  ocean  bar  l^ing  2  miles 
seaward  of  the  river  mouth.  The  Cape  Fear  Eiver  below  Wilmington, 
when  placed  under  governmental  improvement  in  1829,  had  3  bar  en- 
trances with  least  depth  as  follows :  About9  feet  at  the  Baldhead  Chan- 
nel, 0  feet  at  the  Rip  Channel,  and  10  feet  at  Kew  Inlet  Channel,  these 
bars  being,  respectively,  9, 6,  and  2  miles  below  the  point  which  was  tUeo 
the  river's  delta.    From  the  head  of  this  delta  20  miles,  np  to  Wilming- 
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tOD,  tbere  were  several  eboals  with  h  least  depth  of  7.5  feet  at  low  water. 

The  origioal  projects  of  1827  to  1847  proposed  to  improve  tlie  upper 
SOmileB  by  dredgingaadby  jetty  contraction  of  tbecbannel;  $303,2(k..'>9 
were  spent  dnriug  this  time  in  iacreasing  the  depth  upon  the  sIiohIs  to 
9.5  feel  at  low  water,  equal  to  that  at  the  bar  eutraoces. 

At  orabODt  this  time,  the  shore  at  Fort  Caswell,  opposite  Baldhead 
P(dat,  was  protected  by  stone  jetties,  under  an  appropriation  for  the 
preserratiou  of  fortifications. 

Tbe  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the  maiu 
entrance  by  jetties  at  Baldhead  Point,  and  by  jetty  and  dike  obstruc- 
tions between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet,  and 
soggested  the  possible  future  necessity  of  closing  New  Inlet ;  $150,296.20 
vasHpent  dnriug  this  time  upon  these  works,  never  fully  completed  for 
want  of  funds.  The  great  8t«rm  of  1857  almost  completely  destroyed 
the  Zeke's  Island  work,  and  the  storms  of  1871  cut  through  behind  the 
Baldhead  Jetty  (now  termed  the  Woodbarj  Jetty),  leaving  it  about  1,000 
feet  out  at  sea. 

The  project  of  1870  proftosed  for  $257,000  a  crib-closure  of  the  space 
(4,403  feet  long)  between  Smith's  and  Zeke's  Island  (Huished  in  1873], 
to  prevent  further  widening  of  New  Inlet.  The  projects  of  1870  to  1872 
proposed  for  about  $300,000  the  complete  closure  of  New  Inlet  (begun 
in  1876  and  finished  in  1881),  in  order  to  deepen  the  water  at  the  main 
(Baldhead)  bar  entrance, 

Theprojectsof  1872  tol883,  as  continued  to  date,  proposedfor8160,000 
the  extension  of  the  New  Inlet  Dam  2  miles  further  down  the  stream,  to 
prevent  the  further  erosion  of  Smith's  Island  at  the  Swashes.  The  pro- 
ject of  1875,  as  continued  to  date,  proposed  for  $30,000  the  occasional 
n^  of  dredging  npon  tbe  outer  bar  to  assist  the  tidal  currents  in  grad- 
nally  localizing,  straightening,  deepening,  and  fixing  the  bar  entrances ; 
$12,000  to  obtain  a  12-foot  depth  at  low  water,  and  $24,000  more  to  ob- 
tain a  14-foot  depth.  The  projects  of  1874  to  1881,  for  the  SO  miles  above 
New  Inlet,  as  continued  to  date,  proposed  $960,000  to  be  used  in  dredg- 
ing and  occasional  diking  wherever  necessary  across  shoals,  so  as  to  se- 
cure for  $247,000  a  12-foot  channel  200  feet  wide,  and  afterward,  for 
$713,000  more,  a  16-foot  channel  270  feet  wide  at  low  water,  over  this 
whole  length.  The  aggregate  amount  of  the  original  estimates  for  the 
existiugprojectsof  1870  to  date  is  about  $1,713,000;  thatof  the  revised 
estimates  to  date  is  abont  $2,110,000,  tbe  difference  being  $400,000. 
This  $400,000  excess  during  sixteen  years  is  chargeable,  about  $300,000, 
to  unexpected  engineering  difflculttes  (such  as  i)reseut€d  by  the  exces- 
sive settling  of  foundations  at  New  Inlet  Dam,  the  necessity  of  raising 
this  dam  above  high-water  level,  and  the  discovery  of  a  forest  of  sub- 
merged stumps  in  the  way  of  the  desired  dredged  channels  in  the  river- 
bed near  Wilmington,  &c.,  the  necessity  of  a  training-wall  at  Snow's 
Marsh  Channel),  and  tbe  other  $100,000  to  the  inadequate  yearly  appro- 
priations (involving  loss  from  damage  to  unfinished  work,  care  of  prop- 
er^, extra  snperintendence,  and  deterioration  of  plant  while  awaiting 
fnnds,  extra  surveys,  &c).  Ihe  present  estimate,  $2,110,000,  for  the 
final  cost  of  the  work  exceeds  that  of  last  year  by  about  $28,000,  due 
partly  to  the  consideration  of  a  shoal  in  tbe  river  in  front  uf  Wilmington 
not  heretofore  estimated  for,  and  the  rest  to  tbe  omission  of  the  usual 
yearly  appropriations  for  the  last  fiscal  year  (involving  losses  as  above 
enamerated).  The  aggregate  amount  appropriated  for  the  existing  pro- 
jects of  1870  to  1882  up  to  the  30th  June,  1886,  is  $1,702,500. 

One  million  six  handred  and  ninety-eight  thousand  four  hundred  and 
eleven  dollars  and  seveuty-foar  cenlB  have  been  spent  in  all  up  to  30th 
JoDe,  1886,  npoD  the  proposed  improvements  of  1870  to  1882,  with  great  - 
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sncceBS,  obtaining  a  13.6  to  14  foot  least  depth  of  water  at  the  main  bat 
entraoce,  and  completing  to  partial  width  the  desired  Idfoot  cbanoel 
28  miles  farther,  to  Wilmington.  This  depth,  combined  with  the  averse 
rise  of  tide  of  4.6  feet  at  the  bar  and  2.5  feet  at  Wilmington,  is  such  tliat, 
at  present,  vessels  loaded  to  16  feet  draught  can  readily  go  from  Wil- 
mington to  the  ocean  in  a  single  tide  any  day  of  the  year. 

The  total  commerce,  exports  and  imports,  foreign  and  coastwise,  has 
increased  from  abont  $13,400,000  of  transported  goods  in  1S70  np  to 
abont  (17,000,000  in  1886  (all  this  increase  being  foreign  commerce), 
showing  that  each  dollar  spent  on  ihl»  improvement  has  already  been 
accompanied  by  the  development  of  about  t2.40  of  annnal  foreign  com- 
merce, although  the  last  increase  of  2  feet  in  draught  in  the  river-chan- 
nel ia  too  recent  to  have  prodaced  ita  natural  effect  on  sach  develop- 
ment. 

The  navigation  of  tJiis  river  below  Wilmington  is  not  obstructed  by 
bridges  of  any  sort. 

The  special  work  of  the  past  fiscal  year  was  as  follows : 

Expenditures,  $66,052.81. 

As  far  as  possible  all  work  has  been  done  by  contract. 

At  the  akoaU. — From  July,  1886,  to  February,  188fi,  under  an  unfin- 
ished contract  with  Mr.  Bittenhoase  Moore,  the  work  of  dredging  was 
continned  at  the  Brunswick  Biver,  Big  Island,  and  Lillipnt  shoals,  and 
Snow's  Marsh  Channel.  Three  hundred  and  twenty-five  thousand  four 
huudred  and  forty-nine  cubic  yards  of  sand  and  mad,  118  large  stumps, 
and  6  logs  were  removed  from  the  river-bed  so  as  to  complete  a  chaouel 
through  all  of  these  shoals  and  marsh  about  C  miles  long,  at  least  16  feet 
deep  at  low  water.  111  feet  wide  everywhere,  and  148  feet  wide  at  the 
bends.  Tbe  several  reaches  of  this  channel  were  all  marked  by  means 
of  high  guide  piles  driven  in  the  river  and  large  range- targets  erected  on 
tho  neigliborlug  shore.    Further  work  was  prevented  by  want  of  fauds. 

At  the  dike. — During  July,  under  an  nnfluished  contract  with  Mr.  G. 
Z.  French,  644  tons  of  heavy  stone  were  received.  This  stone  was 
placed  in  position  npou  the  dike  extending  southward  from  Zeke's  Isl- 
and, thus  raising  the  dike  everywhere  to  ordinary  high-water  level  and 
making  it  of  nearly  uniform  strength  thronghout.  Further  work  was  pre- 
vented by  tbe  want  of  funds.  Theheavy  storms  of  August  and  October, 
1886,  Bent  tbe  water  about  6  feet  over  tbe  top  of  this  dike,  damaging  it 
considerably  over  2  miles  of  its  length  by  knocking  down  its  central 
ridge  to  a  level  of  about  2.5  feet  below  ordiuary  high  water.  Oousider- 
ing  the  unfinished  condition  of  the  dike,  it  is  surprising  no  more  serioos 
damage  was  done.  The  dike  was  repaired  as  well  as  possible  by  a  re- 
distribution of  the  remaining  stone.  Twenty-two  thousand  more  tons 
of  stone  are  needed  to  complete  this  dike. 

In  the  river. — From  December,  1885,  to  June,  1886,  a  careful  hydro- 
graphic  survey  was  made  of  about  11  miles  of  the  river  to  determine  the 
condition  of  its  shoals  at  and  in  front  of  the  city  of  Wilmington,  at  each 
of  tbe  various  places  where  channels  have  been  dredged,  and  at  the  bar 
entrances. 

At  all  places,  except  Snow's  Marsh,  this  survey  shows  bo  slight  a 
shoaling  in  the  various  dredged  channels  as  to  indicate  that  the  river 
currents  will  be  able  of  themselves  to  maintain  the  present  channels  at 
the  depths  as  now  dredged. 

At  Snow's  Marsh  the  survey  shows  a  tendency  of  the  river  and  ocean 
currents  to  cot  across  and  through  th&shoal  between  the  Snow's  Marsh 
Channel  and  the  old  Horseshoe  Channel. 

At  the  main  (Baldhead)  bar  entrance,  the  survey  shows  adecided  tend- 
ency of  t^e  ebb  current  to  cut  a  deep  ohann^  from  BaJdhead  Point 
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Btraiglit  to  the  oceau.  Along  tlie  line  of  this  posaible  straight  channel 
the  bar  has  already  deepened  to  11  feet  least  depth,  and  is  now  onlj 
660  feet  long  at  li  feet  depth  and  only  1,400  feet  long  at  18  feet  depth. 
A  little  assistance  by  digging  during  the  coming  year  might  enable 
tbeebh  cnrrent  to  secnre  at  once  a  straight  14  foot  channel  direct  to  the 
ocean,  increased  perhaps  to  16  or  16  feet ' permanent  depth  along  this 
line.  The  existing  channel  of  13.6  to  14  feel  least  depth  at  mean  Ion 
water  is  in  a  far  better  condition  than  last  year,  as  it  now  has  as  mucb 
88  360  feet  least  width,  and  now  makes  but  two  courses  &om  Baldhead 
Point  to  the  sea. 

Upon  the  varions  beaches  around  Smith's  Island  and  the  river's  month 
the  gradual  changes  of  the  past  year  show  favorable  resnlts  almost 
everywhere,aB  follows:  Federal  Point, Caroline  Shoal, and Zeke's Island 
considerably  increased  in  extent ;  Kew  Inlet  rapidly  shoaling  and  now 
almost  closed ;  the  "  Swashes"  coutiuuiug  to  close  npon  each  other  and 
upon  the  neigbboriag  parts  of  Smith's  Island  so  as  to  strengthen  them- 
selves and  re- form  about  1,000  feet  to  the  westward  of  the  former  ocean- 
beach  line,  thus  tending  to  form  a  solid  and  coutinnous  breakwater  be- 
tween  the  ocean  and  the  new  dike ;  Baldhead  Point  commencing  to  re- 
form its  former  shore  line  out  to  the  old  Woodbury  Jetty;  Baldhead 
Point  Hook  lengthened  and  broadened  and  its  inner  basin  shoaling,  and 
Oak  Island  and  its  channel  hardly  changed. 

A  large  and  expensive  plant  of  steamboats,  hoister^  and  scows  has 
been  cared  foi  as  well  as  is  possible  when  such  a  plant  is  not  in  nse,  but 
the  damage  from  unavoidable  rot,  rnst,  and  general  decay,  dne  to  the 
lack  of  appropriations  for  active  work,  will  probably  exceed  $7,000. 

All  the  above  work  has  been  thoroughly  and  vigorously  carried  on 
under  the  immediate  superintendence  of  Assistant  Engineer  Henry 
Bacon,  whose  fnll  report  is  appended. 

A  carefolly  condensed  history  of  past  work  upon  this  imjirovement 
was  prepared  by  myself  and  forwarded  in  December  of  the  past  year. 
A  copy  of  the  text  is  appended. 

Becpmmeudations  for  future  work  are  as  follows :  That  the  above  im- 
provements be  carried  on  as  originally  projected,  by  completing  the  un- 
finished dike  sooth  of  Zejie's  Island,  so  as  to  thoronghly  secure  Smith's 
Island  from  further  erosion  by  the  ocean ;  and  by  widening  and  deepen- 
ing ttie  existing  river  channels  to  their  fulldimensionsof  270  feet  width 
and  16  feet  least  depth  at  low  water;  and  by  further  protecting  them 
against  subsequent  deterioration  by  submerged  stone  dikes  where  nec- 
essary, and  by  straightening,  deepening,  and  fixing  the  bar  entrance, 
at  a  total  expense  of  8407,000  in  addition  to  tbe  $4,808.26  available 
June  30, 1886,  this  whole  amount  to  be  appropriated  in  one  sum  dur- 
ing the  next  fiscal  year.  Smaller  yearly  appropriations,  involving  the 
alternate  disorganization  and  reorganization  of  working  parties,  dam- 
age to  unfinished  work,  deterioration  of  plant,  and  extra  anperiutend- 
eoce,  will  increase  the  cost  of  the  work  by  from  $6,000  to  $20,000  per 
appropriation.  So  far  as  can  be  seen  at  present,  the  above  will  com- 
plete all  existing  projects  for  this  improvement. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $6,000  to  $16,000  per  year,  for  a  few  years,  but  the  improvement 
should  be  fairly  pcrmanenL 

This  improvement  as  regards  cost  and  order  of  work  should  be  caf- 
ried  on  approximately  as  follows,  (prices,  including  superintendence 
and  contingencies): 

Eight  thousand  four  hundred  dollars  for  the  thorough  repair  of  800- 
tioD-dredge,  steam  tug,  and  scows. 
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Fouiteeu  tlionBtuid  four  bundred  dollars  for  tbe  operatiun  of  the  sac- 
tion-dredge  12  months  upon  Ibe  main  bar  entrance. 

Siiity-eigtit  tboiisand  seven  bundred  dollars  for  tbe  completioD  of 
tbe  dike  extending  from  Zeke's  Island  soutlin-ard  to  Smith's  Islaud. 

iliiie  thousand  six  hundred  dollars  for  dredging  through  a  shoal  in 
the  river  in  front  of  tbe  city  of  Wil-niogton. 

One  bnudreil  and  ninety-eight  thousand  dollars  for  Increaaiug  the 
present  narrow  16'foot  dei>tb  dredged  channels  Co  their  full  proposed 
width  of  270  feet. 

One  hundred  and  eight  thonsand  dollars  at  Snow's  Marsh,  to  perma- 
nuutly  secure  tbe  present  depth  at  this  point,  either  by  a  dike  to  pro- 
tectits  eastern  bank  from  wearing  down,  or  by  suitable  dredging. 

Ttaia  liver  lain  tbe  callection  distria»qf  Wilmington,  K.  C. 

Money  statement. 

Julyl,  1885.  amount  ftTftiUble |70.m  07 

July  15,  1885,  amount  received  from  ealfls  to  Beaufort  Harbor 720  00 

70,861  07 
Jul;  1, 1886,  amoDDt  expended  durinit  Aeool  yekr,  exclnsive  of 

'     liabilities  outstanding  Jul;  1, 1885 ^.Vli  33 

July  1, 1^86,  outatandiug  liabilities 928  48 

66,058  81 

Jnlyl,  1886,  amount avaiUble 4.808  26 

Amount  appropriated  by  act  approved  August  5, 1886 157,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 '162,308  26 

{Amouut  (estimated)  required  for  completion  of  existing  project 265,000  00 
AmonuttbAtcaDboproatablyexpendediaOiioalyeareiidTDg  Jaue30,188U  2t>5,000  00 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1»6S  and  le67. 


HISTORY  OP  PAST  WORK— IMPBOVEMEKT  OP  THE  CAPE  PKAE  RIVER 
BELOW  WILMIHGTON,  NORTH  OAROLINA.     (BY  CAPTAIN  W.  H.  BIXBY.) 

GENERAL  FEATURES  OP  THE  RITBR. 

The  two  branches  of  tbe  Cape  Fear  River  meet  at  Wilmington.  Tbey 
bring  down  to  Wilmington  a  fresh-water  discharge  of  about  500  cabie 
feet  per  second  on  an  average  during  tbe  three  low-water  uionlbs,  and 
abont  18,000  cubic  feet  per  second  during  tbe  nine  flush- water  raontljs, 
or  about  $14,000  cubic  feet  per  second  on  an  average  tbrougbout  tbe 
entire  year.  At  Wilmington  the  river  baa  a  cross  section  of  about  14,000 
square  feet,  so  that  tbe  height  of  its  water-surface  at  this  point  remaius 
approximately  unaffected  by  tbe  variations  in  tbe  amount  of  the  fresh- 
water discharge.  Both  branches  are  subject  to  tidal  influence  for  a  dis- 
tance of  abont  30  miles  above  Wilmington. 

From  WilniiugCon  to  tbe  ocean,  26  miles,  tbe  Cape  Fear  River  is  a 
tidal-basin  of  about  37  square  milea  are»,  in  which  tbe  tide  rises  and 
falls  about  2.5  feet  at  Wilmington  and  4.5  feet  at  the  ocean,  or  about3.5 
feet  on  an  average.  At  the  river's  mouth,  1.25mile3  wide,  the  amount  of 
water  which  must  pass  to  and  fro  each  tide  is  therefore  about  100,000 
cnbic  feet  per  second.  The  ocean  bar  is  about  2  miles  to  the  seaward  of 
the  river's  month. 
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OBIGINAL  CONDITIOy,  PBIOB  TO  lUPBOTEMENT. 

Tbe  improvement  of  the  Cape  Fear  River  below  Wilmiugton  bae  beeo 
onder  the  cooBideratiou  either  of  tbe  State  of  ^ortli  Oaroliua  or  of  tbe 
United  States  since  1S21. 

Prior  to  1701  the  Oape  Fear  Eiver  was  reported  as  altowiug  vessels 
of  14  feet  draught  to  pass  over  its  main  bar  at  low  water  and  to  enter  tbe 
river  by  the  same  route  as  they  follow  to-day.  In  1761,  however,  dnr- 
iug  a  violent  equinoctial  storm  of  four  days'  continuance,  the  wind  and 
Bea  made  a  breach,  reported  at  Qrst  as  IS  feet  deep  at  high  water,  and 
later  as  not  over  '2.5  feet  deep  at  low  water,  and  nearly  half  a  mile  wide, 
tbroagh  the  sand-ban  bs  into  tbe  Gape  Fear  ICiver  abont  8  miles  above 
its  former  bar  entrauce,  at  a  place  called  Haulover.  This  breach, 
cBltinj;  off  C  miles  of  the  river's  length,  gradually  increiised  in  impor- 
lADce  so  as  to  form  a  new  mouth  to  the  river,  deei>ening  from  6  feet  at 
loir  water  iu  1707  to  lu  feet  at  low  water  in  1839,  and  received  the 
Dame  of  Xew  lulet.  The  effect  of  this  new  mouth  upon  the  river  was 
to  ttiminish  tho  depth  of  water  upon  the  main  biir  entrance  from  16  l<eet 
in  ITa?  to  y  feet  iu  1839. 

The  past  and  present  condition  of  those  bars  is  shown  in  Uie  follow- 
ing tuble,  the  depths  being  erpressediu  feet  and  being  (iMoordiag  to  tbe 
brat  attainable  information)  riuluced  to  low  water.  ^See  three  maps 
forwarded  witti  original  report  in  December,  1885,  to  Chief  of  Engineers.) 
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Prior  to  the  opening  of  ITew  lulet,  and  even  until  1839,  Bahlhead 
Channel  was  tbe  natural  and  main  entrance  to  the  river.  From  1S3!> 
to  1872  both  the  Rip  and  New  Inlet  were  the  main  entrances,  and  tbe 
nne  of  Bahlhead  was  discontinued.  Since  1872,  and  tbe  ulosiire  of  the 
New  Inlet,  Baldbead  bas  again  become  tbe  main  uhauiiul,  and  has  Iweii 
gradnally  regaining  its  former  depths. 

In  1821,  the  date  of  the  first  detailed  survey  of  the  river,  vessels  of 
over  10  feetdraugbtwereobligedto  lighter  their  eargiHja  14  miles  below 
Wilmington,  10  feet  draught  at  high  water,  and  7,5  feet  draught  iit  low 
water,  being  all  that  conhl  be  carried  from  tbe  point  of  lighterage  up  to 
'Vjlmjngton. 
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From  1822  to  1829  the  State  of  North  Cnrolina  attempted  to  improre 
the  cbauoel  betfreeo  New  Inlet  and  WilmiDgton,  b;  dike  cIosukh  of  the 
minor  cbanuels,  by  jetty  contraction  of  tiie  main  chAnnel-way,  and  also 
by  dredging  across  the  shoals.  A  small  amonat  of  money  (supposed  to 
have  been  from  $60,000  to  d8D,(H>0)  was  spent  in  this  way,  vith  mod- 
erately (;ood  results. 

In  182&-'i7  the  United  States  made  acareful  survey  of  the  portion  of 
the  river  from  Wilmington  to  New  Inlet  and  a  partial  survey  of  the 
river  mouths. 

In  1829,  when  the  United  States  Government  assumed  active  charge 
of  the  improvements,  the  river  bad  three  bar  entrances  witb  least  depths 
about  as  follows :  9  feet  at  the  Baldhead  (Jhannel,  9  feet  at  the  Bip  Chan- 
nel (both  near  the  old  river  mouth],  and  10  feet  at  the  New  Inlet  Ohan- 
nel ;  these  bars  being,  respectively,  9,  6,  and  2  miles  below  tb»  iKiint 
which  nras  then  the  head  of  the  river's  delta.  From  the  head  of  this 
delta  20  miles  up  to  Wilmington  there  were  several  shoals  with  a  least 
depth  of  7.5  feet  ut  low  water. 


From  1820  to  1847,  inclusive,  $203,2:^8.92  were  appropriated  for  im- 
proving the  river  between  Federal  Point  and  Wilmington.  The  pro- 
jects of  1829  to  1817  proposed  to  carry  on  the  dredging  and  jetty  con- 
traction of  the  channel  in  general  accord  with  the  principles  already 
outlined  by  the  State  engineer.  Two  bnndred  and  three  thousand  two 
hundred  and  four  dollars  and  fifty-nine  cents  were  actually  spent  dur- 
ing this  time  with  moderately  successful  results,  increasing  the  depths 
upon  the  shoals  by  about  2  feet,  so  as  to  obtain  9.5  feet  at  low  water, 
a  depth  equal  to  that  at  the  bar  entrances. 

At  or  about  this  t^me  the  shore  around  Fort  Caswell,  at  the  main 
river  entrance,  was  protected  by  stone  jetties,  faavii^  in  special  view 
the  preservation  of  the  site  of  Che  fort  and  its  shore  lines,  which  were 
rapidly  receding. 

.  From  1852  to  1854  $160,000  was  appropriated  towards  the  improve- 
ment  of  the  mouth  of  the  river.  The  projects  of  1852  to  1857  propoHed 
to  carry  on  this  improvement  by  the  use  of  jetties  (afUTWards  built,  in 
1863-'55,  by  Captain  Woodbury)  to  hold  Baldhead  Point,  and  of  jetty 
obstructions  to  close  the  small  inlets  through  Zeke's  Island  and  further 
east  between  Zeke's  Island  and  Smith's  Island,  on  the  south  side  of  New 
Inlet;  and  they  suggested  the  possible  future  necessity  of  dosing  New 
Inlet  One  hundred  and  fifty-six  thousand  two  hundred  and  ninety- 
six  dollars  and  twenty-six  cents  were  spent  dnring  this  time  in  nearly 
completing  these  proposed  works.  The  sea  cut  through  behind  the 
jetty  at  Baldhead  Point  in  1871,  and  the  Jetties  south  of  New  Inlet  were 
nearly  destroyed  in  1857  by  the  great  storm  of  that  year.  Meanwhile, 
the  water  on  the  fitp  Bar  entrance  was  temporarily  deepened  by  about 
1  foot,  and  on  the  Baldhead  Bar  entrance  was  shoale«l  for  about  1  foot 

From  1870  to  date  $1,702,500  were  appropriated  for  the  improvement 
of  the  river  both  at  its  mouth  and  above  as  far  as  Wilmington.  For 
the  nioutb  of  the  river :  The  projects  of  1858  to  1872  proposed  the  re- 
olosure  of  the  space  (4,403  feet  long)  from  the  bead  of  SmitVs  Island 
to  Zeke's  Island.  The  projects  of  1870  to  1872  proposed  the  complete 
closure  of  New  Inlet  (begun  in  1875,  finished  in  1881).  At  the  com- 
pletion of  these  proitosed  works  the  least  depth  of  water  upou  the  main 
entrance  (Baldhead)  was  foand  to  be  13  feet  at  low  water.    The  pro 
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ject  of  187fi,  as  continued  to  date,  proposes  the  occasional  aae  of  dredg- 
ing opon  the  oater  bar  to  assist  the  natural  action  of  the  tidal  currents 
in  the  gradual  localizing,  deepening,  and  fixing  of  the  bar  entrance. 
Projects  of  1872-73,  as  continued  to  date,  proposed  the  extension  of 
the  B'ew  Inlet  Dam  2  miles  further  down  the  stream  to  prevent  the  fur- 
tier  erosion  of  Smith's  Island  at  the  Swashes.  For  the  20  miles  above 
New  Inlet :  The  projects  of  1874-'81,  as  continued  to  date,  proposed 
dredging  wherever  necessary  across  shoals,  so  as  to  secure  first  a  12-foot 
channel  200  feet  wide,  and  then  a  IC-foot  channel  270  feet  wide  at  low  . 
water,  over  this  whole  length.  The  latter  depth,  combined  with  the 
average  rise  of  tide  on  the  bar  (4.5  feet)  and  at  Wilmington  (2.5  feet], 
will  give  a  good  18-foot  oavigatiou  at  high  water  from  the  ocean  to 
Wilmington. 

One  million  sis  hundred  and  thirty-two  thousand  three  hundred  and 
fifty-eight  dollars  and  ninety-three  cents  have  been  spent  in  all  up  to 
Jane  30, 1885,  upon  the  proposed  improvements  of  1870-^82,  with  com- 
plete success,  obtaining  a  lifoot  least  depth  of  water  at  the  main  bar 
entrance,  and  completing  to  partial  width  the  desired  16-foot  channel 
28  miles  further  to  Wilmington.  The  lighterage,  formerly  a  necesiity 
over  14  miles  of  the  river,  ia  now  entirely  given  up,  and  all  vessels  that 
can  cross  the  outer  bar  now  proceed  directly  to  Wilmington  to  unload. 
So  fur  as  possible  all  the  work  of  improvement  has  been  done  by  con- 
tract. 

The  foreign  commerce  has  increased  from  about  tl,600,000  exports 
(see  official  statistics  in  Annual  Keport  of  1874)  iu  1871,  to  about  $D,000,- 
000  esports  in  1885.  The  total  commerce,  exporbs  and  imports,  foreign 
and  coastwise,  is  now  about  418,000,000  of  goods  per  year. 

ANNUAL  APPBOPKIATIONS. 

The  annual  appropriations  for  this  work  have  been  as  follArs : 

Bf  tie  state  of  North  Carolina : 

ltJ2itolH29.  nnknown,  estimated  nt (70,000  00 

Bf  the  United  States : 

1826,  for  enrTejs  (aboat) t,  000  00 

Maroha,  lHa9 20,000  00 

April  23,  1830 25,68fl  00 

March2, 1K!1 25,706  00 

JnlyS,  1832 2f<,000  00 

March  2, 1833 28,000  00 

Jnne28,ie34 5,2.14  00 

Marah3,ia3o 20.000  00 

Jnly2,  1836 SO.  000  00 

March  3, 1837 10,000  00 

Jnly7,  1838 20,000  00 

March  2, 1847  (deflcienoy) Ml  92 

Total,  1829  to  1847 203,228  oa 

AngoatSO,  1682 20.000  00 

Jo^  22, 1854 140,000  00 

Total,  ISiS  to  1854 160,000  00 

Jnly  II,  1870 100,000  00 

Marchi  ISJl 76.000  00 

June  10,  1872 ) 100. 000  00 

March  3, 1873 100,000  00 

JonB33,  1874 150,000  00 

March  3, 1875 150,000  00 

AogiwtJ4,  1878 132,500  00 
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B;  tbe  Ifaited  States — CoDtinued. 

Jnnoie,  1B78 1160,000  00 

March  3, 1879 100,000  00 

JuneU,  IBfiO 70,000  00 

March  3,1981 HO.  000  00 

AngOBta,  1832 22r>,000  00 

JolyS,  W84 200,000  00 

Total,  1870  to  let© l,70a.500  00 

Grand  total  by  United  Slates  (him  1829  to  1S85 2,06,-1,728  92 

These  appropriations  rarely,  for  an  iudividaal  year,  equaled  tbe  esti- 
mates of  tiie  Engineer  iu  cliarge.  The  Inck  of  sufficieDt  funds,  just  at 
momeuts  when  these  funds  were  most  needed,  has  caused  to  the  work  a 
coDsiderable  loss  of  both  time  and  money.  Tbe  progress  of  the  worit 
bas  thereby  been  much  hampered  andthedevclopmeutof  theriverand 
harbor  commerce  much  retarded. 

EXPERIENCE  GAINED  EITHER  BY  SUCCESS  OR  FAILURE. 

The  work  of  1822  to  1829  by  tbe  State,  aiider  Mr.  Falton  as  chief 
etigiueer,  deepened  slightly  the  water  in  the  main  chanDel  and  was  of 
especial  value  as  being  the  commencement  of  an  importaot  rirer  im- 
provement. Amongst  the  works  constructed  by  him,  one  dike,  that  be- 
tween Big  (or  Campbell's)  Island  and  the  mainland  on  ittt  west,  was  ex- 
pected to  force  tbe  current  to  scour  a  channel  east  of  that  island  j  bat 
this  scouring  took  place  very  slowly,  and  the  espected  results  were  not 
finally  attained,  because  of  the  existence  in  the  desired  channel-way  of 
a  large  quantity  of  logs  and  stumps.  These  logs  and  stumps  have  had 
to  be  removed  since  at  great  expense. 

All  work  subsequent  to  1829  has  been  done  by  the  United  States. 

Tbe  wwk  of  18139  to  1847,  other  than  being  successful,  possessed  no 
1'eatures  oi  special  interest.  The  eight  jetties,  constructed  under  the 
plans  of  Captain  Bache,resulted  in  material  improvement  to  the  oaviga- 
tion.  During  this  interval  the  depth  of  water  in  the  main  chanuei  in- 
creased by  about  2  feet. 

The  work  of  1852-'57  around  New  Inlet  was  tentative,  and  thongk 
uot  permanently  enccesiiful  was  valuable  as  iudicating  a  solution  sug- 
gested by  tbe  Board  of  1853  and  recommended  by  that  of  18d8,  viz,  the 
closing  of  the  minor  and  accidental  ontlet  and  the  concentration  of  the 
main  volume  of  the  river  outflow  into  tbe  origina'l  and  natural  main  out- 
let. 

The  jetty.  300  feet  long,  conatrnctcd  by  Captain  Woodbury  iu  1853,  at 
Baldhead  Point,  has  remained  iu  tolerable  permanent  condition  np  to 
to  day  (18!;5),  although  its  shore  end  was  flanked  by  tbe  sea  in  1871,  and 
although  it  now  stands  under  water  and  nearly  1,500  feet  in  advance  of 
tbe  present  shore-line.  Between  the  jetty  and  the  shore  tbe  water  still 
remains  qnite  shoal.  This  jetty  was  originally  built  to  protect  Bald- 
head  Point  against  further  and  rapid  erosion  by  the  waves  and  currents. 
It  appeared  to  accomplish  that  object  until  1870,  the  date  of  commence- 
ment of  work  at  New  Inlet.  Its  efi'ect,  if  any,  uiwn  Baldbead  and  the 
BipCbannet  cannot  be  stated  with  certainty. 

The  work  of  lS70-'i3,  that  from  tbe  head  of  Smith's  Island  westward 
to  Zeke's  Island,  and  the  experimental  jetty  or  deilector  at  Federal 
Point  (commenced  iu  1873  and  extended  from  Federal  Point  sontbwest- 
wardly  into  the  river,  as  recoumeoded  by  the  Engineer  Board  of  1872) 
showed  the  danger  of  scour  (occasionally  12  feet  deep)  under  loaded 

Goo;;lc 
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cribs  with  solid  bottom,  and  around  the  advancing  ends  of  dikes  in  pro- 
cess of  constmction,  especially  if  the  cribs  or  dikes  are  raised  at  first  to 
fall  height.  It  showed  ^so  the  advantage  of  open  bottoms  for  sach  cribs. 
It  indicated  the  method  later  used  in  the  closore  of  Kew  Inlet,  viz,  the 
ase  at  flist  of  mattress  foondations  and  low  sabmerged  riprap  dikes 
entirely  across  the  place  to  be  closed,  to  be  followed  afterwanls  b;  a 
gradual  elevation  of  the  entire  dike,  commencing  always  at  the  shore 
ends.  It  Showed  also  the  ease  with  which  sand-banks  can  be  raised 
several  feet  by  planted  sea-oats,  by  catch-fences,  and  by  brash,  and  at 
the  same  time  the  necessity  for  fiirther  protecting  such  artificial  banks 
against  subsegnent  high  storm  tides  and  waves.  The  original  closure 
from  Zeke's  Island  eastward  to  Smith's  Mand,  that  of  185^57,  was  at- 
tempted by  means  of  a  continnoDe  line  of  veiy  heavy  stone  riprap,  ef- 
fbrte  being  made  to  assist  the  rapidity  of  the  constraction  by  the  tem- 
porary Dse  of  auxiliary  perpendicolar  jetties  or  piles,  sheet-piles,  brash, 
aod  saud-bagB.  Tbe  second  and  flual  constraction  of  1870-73  consisted 
of  a  continnoQi  line  of  wooden  cribs  loaded  with  emaller  stone.  Tbe 
cribs  with  vertical  sides  were  used  from  motives  of  economy  to  avoid 
the  necessity  of  excessive  side  slopes  of  stone- work,  timber  being  cheap 
and  stone  expensive  in  this  locality.  Sabseqnent  experience  in  the  im-^ 
mediate  vicinity  of  this  work  leads  to  tbe  belief  that  the  only  error  of 
the  first  method  of  1852-'57  was  a  mistaken  economy  in  the  amount  of 
stone  riprap  nsed.  The  final  closure,  4,403  feet  in  total  length,  which 
was  not  actufdly  commenced  until  the  f^l  of  1S70,  was  finished  in  1873, 
at  an  approximate  cost  of  (60  per  linear  foot,  and  with  great  saccess. 
lie  sea-beach  to-day  (1885)  has  moved  away  from  it  on  both  sides  to  a 
distance  in  many  places  of  several  hundred  feet;  and  the  least  depth  of 
water  in  the  Baldbead  Channel  was  abont  9  feet  at  low  water,  in  1875, 
against  6.fi  feet  at  low  water  in  1871.  The  1871  snrvey  showed  Bold- 
hesbd  Point  as  receding.  Sabsequent  surveys,  while  showing  neither 
gain  nor  loss  at  the  Bip  Channel  from  1871  to  1872,  did  however  show  a 
gMn  in  the  Baldhead  Channel  from  6.5  feet  in  1871  to  8  feet  in  1872, 
and  to  abont  9  feet  in  1875.  These  works  were  moreover  needed  as  a 
preliminary  step  to  the  closure  of  Few  Inlet;  but  the  tatter's  completion 
in  1881,  together  with  the  construction  of  the  new  dike  ftvm  Zeke's 
Island  southward  to  Smith's  iBlsud  in  1883-^85  ,have  rendered  nnneces- 
saiy  tbe  maintenance  of  that  part  of  the  old  work  which  lies  on  the 
eastward  (the  ocean  side)  of  the  new  dike. 

In  1873-^74,  a  8t«am-propelIer  (Woodbnry),  of  145  tons  burden  wag 
fitted  up  as  a  snction-dredge  (with  a  double  oscillating  10-inch  cylinder 
engine,  driving  a  9-inch  centrifugal  pnmp,  and  with  sand-bins  of  40 
cabic  yards  capacity),  and  proved  so  successful  that  it  dredged  sand  in 
8  to  14  feet  of  water  upon  the  bar  entrance  in  all  kinds  of  weather  at  a 
cost  of  not  over  16  cento  per  cubic  yard.  This  steamer  was  afterwords 
remodeled  and  its  snction-dredge  apparatus  much  altered  and  improved. 
As  altered,  it  worked  more  easily  and  rapidly  than  before,  so  as  to  dredge 
and  pass  through  its  bins  as  much  as  656  cubic  yards  of  sand  in  one 
day,  at  a  cost  of  not  over  15  cento  per  cubic  yard.  The  usefulness  of 
this  dredge,  bowever,  is  not  to  be  measured  merely  by  the  quantity  of 
sand  passed  tbrongh  its  bins,  inasmuch  as  its  drags  loosen  and  stir  up 
from  the  chauiiel-bed  a  large  quantity  of  material,  which  is  carried  di- 
rectly into  the  adjacent  deep  water  by  the  river  aud  ocean  currents. 

The  work  of  1875  to  1881,  upon  the  closure  of  New  Inlet,  deserves 

especial  note,  asitreaulted  in  such  completesuccess.   At  the  inlet  the  coast 

line  was  being  re-established,  and  a  shoal,  1.5  miles  Icng  and  several  hno- 

dred  feet  broad  at  high  wat«r,  now  completely  crosses  theoldbarentrance 
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of  the  inlet.  At  the  moath  of  tbe  river  the  least  depth  of  water  in  ths 
Baldhead  OhoDnel  was  14  feet  at  low  water  in  1883  against  abont  9  feet 
at  low  water  m'1875.  This  closnre  was  made  of  moderately  amall  stoiie 
riprap,  laid  originally  on  log-and-bmsb  mattresses,  and  capped  with  caie- 
folly-placed  heavy  stone  (weighing  from  ^  to  i  tons  per  piece) ;  the  small 
stone  (one  manatone)  being  nsed  firom  motives  of  economy,  and  the  large 
heavy  stone  being  nsed  as  a  protection  against  storm-waves.  The  log- 
and-brosh  mattresses  were  used  from  a  desire  to  atilize  tbe  materials  of 
the  coantry,  and  because  they  were  one  of  the  elements  of  cheapness  in 
the  bid  of  the  SDOoessfal  contractor. 

These  mattresses  were  made  of  pine  logs  cat  in  the  creek  near  at 
hand,  formed  into  rafts  of  proper  dimeosiuns,  loaded  with  as  mnch  pine 
brash  as  they  woald  carry,  towed  directly  to  their  places,  and  sank  by 
stone  thrown  upon  them  from  scows.  The  middle  portion  of  the  dam 
(a  lengh  of  3,600  feet)  is  from  75  to  120  feet  broad  at  its  base,  and  on  an 
average  of37  feet  high;  its  side  slopes  are  Ion  1.5  in  the  river  side  and  1 
on  2  in  the  ocean  side.  The  whole  dam  is  4,800  feet  long,  contains  aboat 
182,821  cubic  yards  of  material,  and  cost,  complete,  abont  9498,000,  or 
about  tl05  per  linear  foot,  or  92.75  per  cabic  yard.  At  present  there  is  a 
difference  oftonof  2feetand  sometimes  of  3.4  feet  between  the  water-levels 
of  its  river  and  sea  side.  During  the  construction  of  the  dike  the  sconr 
around  its  base,  due  partly  to  the  rirer  current,  and  partly  to  the  ovw- 
fall,  was  80  considerable,  and  tbe  atliacks  of  the  teredo  were  so  sevtee, 
that  the  log-and-brush  foundations  were  to  a  great  extent  undermined 
or  eaten  ap ;  in  consequence,  continual  additions  of  stone  riprap  be- 
came necessary,  so  much  so  that  practically  the  resulting  foundations 
consisted  to  a  great  extent  of  small  stones.  In  view  of  this  later  ex- 
perience it  would  seem  that  the  use  of  small  riprap  stone  foandationa 
from  tJie  commencement  might  have  been  simpler,  quicker,  more  effi- 
cient, and  cheaper  than  the  use  of  the  log-and-brush  fonndationB, 
althoagh  tbe  latter  were  originally  suggested  by  motives  of  ecsonomy. 

Tbe  work  of  1883  to  date,  upon  a  dike  from  Zeke's  Island  sontbwud 
to  Smith's  Island,  is  tbe  natural  sequence  of  tbe  work  just  desOTlbed. 
After  the  closnre  of  Kew  Inlet  the  river  appeared  to  be  seeking  a 
second  new  outlet  across  Smith's  Island  Beacb,  south  of  Zeke's  Ishmd, 
through  the  so-called  "Swashes"  (made  in  the  severe  storm  of  1877), 
and  an  ezpeoimental  attempt  was  made  in  1881-^82  to  close  one  of  these 
swashes  by  an  inexpensive  work  of  round  piling,  sheet-piling,  sand-bag, 
and  timber  just  in  rear  of  the  ocean  front  at  tbe  swash.  A  g^e  aris- 
ing before  the  completion  of  tbe  closure,  tbe  width  and  depth  of  the  open- 
ing were  so  much  increased  that  further  attempts  to  complete  the  dos- 
nre  in  this  way  were  abandoned.  Tbe  result  of  this  nnsncoessfhl  exper- 
iment suggested  the  subsequent  construction  of  a  stone  riprap  dike 
closure  aloug  the  neutral  line  between  the  ocean  and  the  river,  abont 
1.5  miles  in  rear  of  the  ocean  beacb.  This  new  closure,  commenced  in 
1S83  and  already  raised  to  above  low-water  level,  is  so  far  Buccessfol, 
and  points  to  results  similar  to  tbose  tbat  followed  tbe  closure  of  'Sew 
Inlet.  This  dike,  11,600  feet  long  and  7  feet  wide  on  top,  rests  almost 
everywhere  on  a  bmsh-mattress  foundation,  in  from  5  to  12  feet  of  water. 
The  brush  mattress  was  built  in  sections,  each  60  for  less)  feet  wide^ 
2,610  (or  less)  feet  long,  and  12  inches  in  final  thickness,  and  cost  in 
place  about  66  cents  per  square  yard,  or  $2.65  per  cubic  yard.  Tbe 
mattress  is  loaded  with  52,000  cubic  yards  of  stone.  The  dike  (founda-  ' 
tion  lucluded)  has  cost  so  far  9155,000,  or  less  than  914  per  linear  foot 
About  22,000  cubic  yards  more  of  stone  are  needed  to  pomplete  tbiB 
dike  to  the  desired  height  (that  of  high  spring  tides)'  Iknd'TO  give  it  tho 
desired  side  slope  of  1  on  2. 
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The  work  of  1871  to  date  upon  the  river  between  its  month  and  Wil- 
mington haa  been  that  of  dredging  only,  and  thongh  eminently  anccess- 
fdl  in  reenlta,  pOBseaaeB  aof&rnofeatnreaof  special  interest,  except  per- 
haps the  remarkable  efficiency  of  the  present  clam-shell  dredge  in  pnll- 
tog  uiormonB  etnmps  from  their  original  bed  at  the  bottom  of  the  river. 
In  sereral  parts  of  the  river  below  Wilmington,  at  places  2,000  feeffrom 
the  shore  and  where  there  is  now  14  feetdepth  of  water,  stamps  of  trees, 
pine  as  well  as  ^press,  have  been  found  firmly  imbedded  in  the  rirer 
bottom  in  an  ereot  position,  apparently  snrronuded  by  the  soil  in  which 
they  originally  grew.  Several  theories  have  been  advanced  to  account 
6a  these  steange  &cte,  such  as  that  the  ground  has  subsided,  or  has 
been  ondennined  aince  the  death  of  the  trees ;  but  none  of  these  theories 
■re  entirely  satisfactory.  The  artificially  dredged  channel- ways  of  the 
upper  portion  of  the  river  have  as  far  as  possible  been  located  along  the 
UiTeid  of  the  cnrrent  of  the  supposed  natural  channel.  In  a  few  cases 
vhere  croes-oorrents  conld  scarcely  be  avoided  a  certain  amount  of  fill- 
ing has  token  place,  and  eiCberacertain  amount  of  training-wall  or  dike 
vill  be  neoeesary  to  assist  the  moving  water  in  retaining  the  desired 
dinetion  and  present  depth,  or  redredging  mast  be  occasionally  resorted 
ta;  and  the  fliial  solution  will  be  determined  by  the  relative  cost  of  the 
two  oethods,  aa  modified  by  the  probability  of  futore  continaed  appro- 
priations and  the  demands  of  navigation. 

Id  some  oaaes  where  one  side  or  bank  of  the  channel  lies  on  soft  ma- 
terial in  danger  of  erosion,  a  certain  amount  of  diking,  Jettying  or  rip- 
laf^g  may  some  d^  be  needed  to  preserve  the  present  sides  or  banks. 

StrPKRTNIXinDENOE. 

'Bm  improvement  of  the  Lower  Cape  Fear  Biver  has  been  considered 
ud  discossed:  in  1863  byCommission  of  Coast  Survey,  Kavy,  and  Army 
Engineer  offlcers;  in  1858,  by  a  Commission  of  Coast  Survey,  Navy, 
and  Army  Engineer  ofBceis ;  in  1871-'T2  and  in  1882,  by  a  Boaid  of  Army 
Sagiatxn. 

The  work  nnder  the  State  of  North  Carolina  was  directed  by  Mr. 
Hamilton  Fnlton,  State  engineer ;  that  from  1827  to  1838  was  directed  by 
Capt  Hartman  fiache,  topographical  En^neer,  with  Gapt.  George Bla- 
Mj,  Corps  of  Engineers,  as  assistant;  those  from  1835  to  X83D  were 
twned  on  by  Lients.  J.  K,  Mansfield,  Corps  of  Engineers,  John  S. 
Winder,  First  Artillery,  Lieut.  A.  J.  Swift  and  Capt.  John  McCIellan, 
Diiited  States  Topographical  Engineers ;  those  from  1855  to  1857  were 
euried  on  nnder  Capt.  D.  P.  Woodbury  and  Lient.  W.  M.  0.  Whiting, 
Cotps  of  Engineers ;  those  of  1870  nnder  Col.  James  H.  Simpson,  Unit^ 
States  Engineers,  with  Mr.  Walter  Griswold  as  assistant;  those  from 
18T0  to  18M,  under  Lient. Col.  W.  P.  Craighill,  United  States  Engineers, 
with  Gspt.  O.  B.  Phillips  as  assistant  until  1876,  and  Mr.  Henry  Bacon 
as  assistant  from  1876  to  1884 ;  since  1884,  nnder  Capt  W.  H.  Bizby, 
United  States  Engineers,  with  Mr.  Henry  Bacon  as  assistant. 

WnjcmoTON,  K.  C,  Deeembo'  18, 1886. 


XMFOKt  or  UM.  BXKBT  BACOH,  ABBIBTAXT  SMOINXXB. 

UinTKD  Statu  Emoimxer  Omcx, 

Wilmtiitglon,  N.  C,  Julg  24, 1866. 
Captahi  :  I  hwm  tb«  honor  to  aDbmit  the  followior  report  of  operations  for  the 
■■proTeiDent  of  Cape  Fsar  fiiver  from  the  ocean  to  Wiliiiiiigtaii  dnrUiK  the  year  end- 
toe  Jum  30,  ltt86 : 

The  lUlare  of  CongrcM  to  make  any  appropriation  for  the  year  prevented  any  nn- 
tetaUnc  of  jmw  work  and  the  oantinuaiioe  of  the  work  ot  the  pieaent  prctJeot  anv 
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further  than  was  embrsoed  in  Uie  nnfiiilsh«d  ooatracta  fbr  dredging  aai  stons,  and 
the  care  and  preterration  of  the  finished  work. 

At  the  begiuuing  of  the  present  year  a  HinaU  amoiiDt  of  stooe  mmaioed  to  be  de- 
livered to  complete  the  coatraet  of  Ur.  Q.  Z.  French,  which  vaa  dooe  daring  Jniy, 
18d%  to  the  amuuDt  of  644  tone  of  heav;  stone.  This  was  placed  on  the  new  lone 
dam,  which  was  being  eoDHtmoted  as  a  defense  agaiost  the  swashes  of  Smith's  Islaad. 
This  work,  which  is  more  than  3  milefl  in  length,  has  been  fully  described  in  fanner 
reports,  and  was  left  in  sabstantially  the  same  oondition  as  at  the  last  annual  report. 
The  severe  atonna  of  Angnat  and  October,  1SB5,  did  aome  damage  to  the  dam  by  wash- 
ing down  the  narrow  central  ridge  ftom  the  level  of  ordinary  high  water  at  spring 
tides  to  S.6  feet  Ixildw  over  the  greater  portion  of  the  dam,  and  thus  destroyed  In 
some  meaaure  its  present  efflciency.  It  waa  repaired  to  aome  extent  by  replacing  the 
arone  in  the  lowest  places;  bat  the  general  height  was  diminished  by  at  leastSfeeL 
Thia  wonld  have  cansedbntlittEe  permanent  damage,  if  thefundsbaabeea  avfulablu 
for  continning  and  completing  the  dam,  aa  the  sUine  waa  not  acattered  mnoh  outside 
of  the  proper  foaudatioit  of  toe  finiahed  worli. 

ThearedeiDgnnderthe  contract  with  Ur.  Rittenhotise  Moore  waaoompleted  to  the 
extent  of  the  funds  which  were  properly  available  for  it  in  December,  1885,  with  the 
exception  of  a  few  stumps  which  were  ace  I  dentally  left  behind,  and  were  removed  in 
February,  1686,  and  a  small  amoant  of  dredging  also  being  done  in  the  removal. 

The  Totlowing  are  the  amounts  of  work  done  monthly,  with  the  total  amonnls  at 
each  location : 
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__     D  alt  the  shoals  is  370  feet. 

ciok  River  Bfaoal  is  aboat  5,1100  feet  in  length  in  one  straight  reach.    It 
is  finished  to  111  feet  width. 

The  Logs  and  Big  Island  Sboal  is  abont  P,500  feet  in  length,  in  fonr  reaehas  of 
various  lengths.    It  is  floished  to  148  feet  width. 

The  Lillipat  Shual  is  about  11,000  feet  in  length  in  two  reaobes.    It  is  finiabed  t» 
111  feet  width,  and  at  the  angle  for  a  distance  of  1,000  feet  each  way  to  ft  width  of 
148  feet. 
All  the  dredging  on  the  three  shoals  has  been  done  to  16  feet  depth  at  mean  low 

The  Snow's  Harsh  CliaDDel  waa  dredged  to  S70  feet  width  and  16  feet  depth  at  moan 
low  water  from  August,  1%1,  to  December,  1H83.  A  considerable  deterioration  was 
very  soon  observed  on  the  upper  reach,  over  a  great  portion  of  ita  length,  and  a 
slight  decrease  in  depth  at  one  point  for  a  short  distanoe  on  the  lower  reaoh.  Tlie 
dre<lging  done  doring  the  past  year  on  this  channel  was  for  lepain.  As  stated  in  the 
last  report,  the  causes  of  the  shoaling  were  the  extreme  softness  of  the  materials  in 
and  adjacent  to  the  ont  and  the  tidal  currentfi  which  cross  the  channel  at  a  slight 
angle  both  on  llio  flood  and  ebb. 

Two  deep  cut«  were  made  along  the  center  of  the  whole  npper  reach  a  distanoe  of 
5,500  feet,  making  a  width  of  74  feet,  and  a  third  cut  was  mode  on  about  3,900  feet 
length,  making  a  width  of  111  feet.  The  diedtcing  waa  done  to  fully  18  feet  depth 
at  lof  water  to  allow  for  the  filling  in  from  the  aides  of  the  soft  material.  The  amount 
of  dredging  on  the  npper  reaoh  was  about  100,500  cubio  yarda. 

The  snoaling  on  the  lower  reach  of  the  channel  waa  directly  oppoHit«  the  main  open- 
ing known  as  the  thoroughfare  throngh  the  Snow's  Marsh  Islands,  tiirough  which  the 
tidal  basin  Ju  the  rear  of  the  marsh  is  to  a  considerable  extent  filled  and  emptied.  At 
this  point  11,200  cnhto  yards  of  dredging  was  done  to  a  width  of  74  feet  and  18  feet 
depth  at  mean  low  water  and  length  of  700  feet. 


3,3,l,zec:,y  Google 
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There  has  been-verjlittle,  if  aay,  deterionilJOD  Id  the  other  dredged  chaoDeb.  Tba 
length  ottheaeveral  dredged  cbaanelB  is  MrollowB: 

Snoir'e  Harah  Channel 19,800 

UidnighlSboal Channel 7,400 

LUlipnt  Bhoal  Channel 11,000 

Lom  and  Biff  Island  Shoal  Channel .■. 8,500 

BroDBwiekKiTer  Shoal  Channel 6,000 

Totallengtli «,700 

abont  6.5  miles. 

The  amonnt  of  dredging  done  at  the  five  locationB  named  Bince  the  commencement 
of  the  present  project  in  IHBI,  for  a  channel  of  16  feet  depth  at  mean  low  water  aed 
2T0  frat  width,  is  1,677,344  cubic  yarde. 

Three  hundred  and  sevent.v-two  thousand  twobandrcdaDd  seventy-one  cnbio  yards 
of  dredgiug  was  done  on  the  Soow'sMarshChannelfrom  September,  1874,  to  May,  1676, 
to  make  a  channel  ilrtit  t«  9  feet  depth  and  then  to  12  feet,  at  low  water,  and  2(Hf  feet 
width.  This  makes  the  total  amonnt  of  dredging  done  to  date  2,349,61&  onbio  yarda 
excluding  the  comparalively  email  amount  done  in  connectioD  with  clearing  the 
stamps  and  logs  from  the  Big  Island  and  Logs  Channel  in  1874  and  187^,  of  which  no 
record  was  made,  as  the  work  was  done  by  the  day. 

Dnring  the  past  year  the  Btumpa  and  logs  were  extracted  with  comparative  ease  by 
the  nee  of  the  ordinary  liucket  of  the  grapple- dredge  after  digging  aronnd  them.  In 
a  few  exceptional  cases  dynamite  was  nsed  to  shatter  them  before  retnovsl.  On  the 
whole,  uot  so  mnch  tronble  wob  canaed  or  expense  incurred  in  extracting  the  stumps 
IS  was  expected,  but  the  Job  would  probably  have  been  nearly  rh  prontable  to  the 
contractor  it  no  stamps  or  logs  had  been  found.  He  was  paid  (40  for  each  stnmp  or 
log  of  trees  12  inches  and  opwarda  in  diameter,  and  Dotoing  for  smaller  stumps  or 
logs,  except  an  he  was  paid  for  their  dredging. 

After  the  dredging  was  finished,  tho  areas  where  stumps  had  been  found  or  expected 
were  thoroughly  dredged  over  to  the  required  depths  to  find  any  etumps  or  obatruc- 
tioDB  accidentally  lelt  behind.  A  few  Btunips  were  found,  and  were  removed  in  Feb- 
ruary, 1886. 

Since  the  dredgiug  was  done  at  tho  several  shoals,  careful  and  exhaustive  surveys 
were  made  at  each  place,  which  proved  that  the  work  in  general  has  been  well  and 
thoroughly  done. 

At  different  times  fY«m  November,  ISt^o,  to  February,  1666,  an  exhaustive  hydro* 
eraphic  inirvcy  of  the  river  in  front  of  Wilmington  was  made  and  mapped  on  a 
urge  scale.  This  sbons  the  exact  position  of  the  shoal,  which  extends  from  the 
oondaence  of  the  main  and  northeast  branch  to  a  point  in  tho  northeast  branch  about 
S,000  feet  above  and  infruntof  the  cily  adjacent.  Itisproposedtocut  a  channel  told 
feet  depth  moan  low  wati^r  acroaa  this  shoti],  and  an  estimate  Is  therefore  appended. 

The  different  reacheB  of  oil  the  dredged  channels  have  been  carefully  marked  by 
high  range  piles  driven  and  shore  marks  erected. 

In  exhaustive  hydrograpbic  survey  of  the  entrance  and  the  riverlVom  the  bar  and 
entrance  to  Eeeve's  Point  was  nearlycomplet^din  June,  1686.  The  main  points  were 
determined  trignnometricAlly  with  precision.  All  the  eoundines  were  located  by  one 
transit  cuttiuK  on  ranges  previously  located  with  accuracy.  "Diie  method  enables ns 
to  locate  eoiiudings  as  faet  as  they  can  be  taken— eveil  in  shoal  water — often  six  per 
Ddnute.  The  souudiugg  in  less  than  QH  feet  depth  were  taken  with  polee  and  greater 
depths  with  lead  and  tines.  The  distance  from  Eeeve's  Point  to  the  outer  bar  is 
obont  10  miles.  The  area  over  which  soundings  have  been  taken  is  aboat  15  square 
miles.    The  number  of  soundings  located  is  about  23,000. 

The  work  of  (he  survey  embraced  all  the  shore  Hues  where  changes  are  occurring, 
including  Federal  Point,  the  new  beach  over  the  site  of  the  Caroline  Shoals.  Zeke  s 
■nd  Smith's  islands,  and  the  beaches  at  the  swashes,  Baldhead  Point,  and  Oak  Island. 

The  weather  has  been  remarkably  unfavorable  for  the  work  daring  the  last  four 
months,  and  this  has  prevented  the  completion  of  the  survey  and  map  at  the  end  ot 
the  dscal  year. 

This  is  probably  the  most  exhaustive  and  reliable  aurveyof  the  whole  entrance  and 
bar  and  the  portion  of  the  river  embraced  which  has  ever  been  made  as  to  the  de- 
tails of  hydrography. 

Some  of  the  resulte  will  be  exhibited  on  maps  being  prepared  to  accompany  the 
Annaol  Eeport. 

A  very  great  improvement  hns  occurred  in  the  Baldhead  Channel.  It  is  now  in  a 
better  condition  than  at  any  fornier  t  imc  on  record. 

There  is  a  wide  and  easily  navigable  channel  across  the  bar  and  inner  shoal  from 
the  sea  to  the  deep  water  of  the  harbor,  with  a  least  depth  of  13.5  to  14.0  feet  at  mean 
low  water.  The  narrowest  place,  which  ie  at  Ihe  inner  shoal,  has  a  width  of  350 feet, 
and  at  this  point  there  is  another  passage  of  the  same  depth  and  300  feet  in  width. 
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Then  U  a  miall  sboal  between  the  two,  on  wbich  tbe  least  depth  is  IQ  feet.  There  am 
no  short  toms  to  he  made  In  navigatlDK  the  chaiiDel,  as  heretofore.  The  harbor  iiiaid« 
of  Baldhead  Point  can  be  made  from  the  sea  with  two  oonraeH  and  14  feet  depth  at 
mean  low  water. 

The  deep  pocket  referred  to  in  former  reports,  whiob  extends  straight  from  oppasit« 
Baldhead  Point  past  the  inner  sboAls,  ia  now  within  650  feet  of  the  deep  water  over 
the  bar.  That  is  to  say,  the  14-foot  onrre  at  mean  low  water  on  the  se»4ids  and  in- 
side are  abont  650  feet  apart.  The  10-foot  cuttbb  are  abont  1,400  feet  apart.  It  is 
evident  that  the  fbroes  of  nature  tend  to  clear  this  passa^  tbrongh  and  shonld  be 
artificially  assisted.  This  can  be  done  by  the  nse  of  the  aaction-dredse  Woodbnrj, 
which  was  snccessfolly  employed  on  the  channel  from  April,  1879,  to  October,  1881. 

An  estimate  for  its  repair  and  operation  is  apiM'ndea.  The  condition  of  the  en- 
trance channel,  as  sbowinp;  the  good  resnlts  of  Ine  Improvement  above,  embracing 
the  thorongh  cloenre  of  the  new  inlet  and  the  partial  dtistnictiou  of  long  dam,  is 
very  gratifying,  and  indicates  a  reasonable 'certainty  that  with  Ihe  completion  of 
the  dam  and  a  proper  Jetty  gy stem  at  the  entrance  a  low- water  depth  of  S.5  feet  conid 
be  attained  by  the  force  of  the  tidal  cnrrents  to  and  fVom  the  great  tidal  reaerToir. 
It  ia  probable  that  the  openiDg  of  the  deep  dredged  cbannela  in  tbe  river  at  Snow's 
Harsh  and  above  does  and  will  aasiat  in  the  work  by  tbe  acceleration  of  tidal  mo- 
tion and  Increase  of  volnme. 

Aoomparlaonof  the  present  condition  of  the  bar  and  entrance  with  that  as  shown 
by  the  snrvey  and  map  of  1877  will  show  the  great  changes  which  have  taken  place, 
especially  at  the  Baldhead  Cbannel.  In  IS77  there  wan  no  welE-deflned  ohannel  at 
the  bar,  bnt  a  least  depth  of  10  feet  at  mean  low  water  coAld  be  found  In  devions 
conrsrs.  From  the  somewhat  elaborate  Coast  Snrvey  man  of  Assistant  W.  I.  Yinal, 
of  1B72  it  appears  tnat  only  B  feet  conld  be  carried  acrow  the  bar,  and  there  was  tbe 
same  depth  available  at  the  "Eip"  of  the  weatem  channel.  The  western  or  Oak 
Island  Cbannel  at  tbe  bar  or  toner  basin  appean  to  be  in  much  the  same  condition  aa 
in  1872  and  1877.  There  is  now,  aa  then,  abont  14  feet  depth  at  low  water  attheonter 
bar  and  7  to  B  feet  at  the  "Eip." 

The  changes  In  the  shore- line  of  Oak  Island  are  not  great  eince  1877. 

At  Baldhead  Point  there  has  been  a  continnons  erosion  (roiaprintcd  "extension  "  in 
tholastreport)on  the  aea-dide  ever  since  tbe  stone  jetty  was  flanked  in  1871,  bnt  the 
distance  across  the  entrance  to  Oak  Island  has  remained  the  same.  Tbe  hook  of  the 
txrint  haa  extended  inward  and  beyond  tbe  light-honae.  and  has  tboronghly  protected 
It.  In  previons  years  the  light-hooBO  was  in  danger  from  tlio  continuous  erosion  of 
the  rhore  on  the  Inside. 

While  Baldhead  Point  has  been  worn  away  on  the  sea-side,  a  large  accretion  has 
been  going  forward  at  the  sea-shore  aontherly  from  the  point,  which  is  advancing  with 
considerable  rapidity  towards  the  old  stone  Jetty,  which  is  still  In  sight  at  low  water, 
while  the  shoal  at  tbo  point  is  also  tending  tnwards  the  Jetty.  Tbe  prospect  is  tbal 
a  hook  may  at  last  extend  ftom  the  accretion  first  mentioned  to  the  old  Jetty,  and 
thns  restore  the  point  to  its  former  condition. 

The  plotting  of  the  enrvey  is  nnflnisbed.  Enongh  is  done  to  show  t^e  condition  of 
the  channel  from  the  bar  entrance  to  Beeve's  Point.  The  wide  and  deep  channel  from 
Baldhead  Point  to  the  Horwshoe  Channel  Sboal,  opposite  Price's  Creek,  and  the  har- 
bor at  Smithville.  remain  sabstentially  as  from  tbe  times  of  the  earliest  records. 

The  old  channel,  knovm  as  the  Horsexhoo,  bas  been  variable  for  many  years.  The 
Price's  Creek  Light^Bonse  range  now  lends  across  a  dry  shoal  at  low  water,  where 
the  channel  was  in  18n0-'55.  At  the  present  time  the  greatest  depth  available  is  9  feet 
at  low  water,  and  the  passage  is  so  intricate  as  to  make  it  difBcnlt  for  navigation  wilh 
7  feet  draught  at  low  water.  Jt  is  not  in  present  use,  as  there  is  fnlly  14  fe«t  available 
depth  at  low  water  thronghont  the  whole  length  or  tbo  Snow's  HarGb  Chnnoel,  and  16 
feet,  excepting  at  one  point,  in  the  lower  reach  before  mentioned.  The  dredging  done 
in  repair  of  the  Snow's  Harsh  Channel  from  October  to  December  30,  1885,  before  men- 
tioned, proves  tbns  far  more  beneficial  then  could  have  been  expected  from  former  ex- 
perience. Since  then  tbe  most  decided  symptoms  of  deterioration  are  at  the  point  in 
the  lower  reach  last  mentioned. 

The  passage  between  the  marsh  islands,  before  referred  to  as  the  soorce  of  this 
tronble,  shonld  be  closed.     It  wonld  require  not  exceeding  2,500  tone  of  stone  riprap 


to  bar  the  passage.     Tbere  tbe  tidal  currents  would  then  pass  behind  the  islands 
fill  and  empty  the  basin  and  Walden  Creek,  and  wonld  not  Interfere  with  the  mwu 
channel. 

Since  the  Snow's  Marsh  Chaonol  has  been  opened  there  has  been  a  t«Ddency  towards 
ecoaring  passages  across  the  high  ahonl  above  the  Horseshoe,  and  between  the  old 
ohannel  and  the  new,  so  that  now  there  are  two  passages  wilh  fnlly  6  feet  least  depth 
at  low  water  where  there  was  less  than  .1  feet  depth  in  1877.  These  paMages  diverge 
tntm  the  new  ohannel  upward  and  are  approximately  parallel  to  the  lower  portion  of 
the  Horseshoe  Channel. 

It  also  appears  that  there  has  been  considerable  shoaling  since  1877  in  the  deep 
vater  known  oa  the  Five  Fathom  Hole,  opposite  and  above  the  head  of  Bnow^ 
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Uarsb.  In  1877  thero  were  depths  of  30  and  3t  feet  ftt  low  water,  where  now  tho 
jn«atMt  deptba  are  26  and  27  feet. 

Tbe  middle  gronnd  between  the  npper  reach  of  Snow's  Harsh  and  the  main  ohan- 
Ml  at  the  Five  FalhomHolohas  coDtiuaed  to  wear  away,  as  stated  in  tbe  last  report, 
and  this  wilt  tend  to  increase  the  cost  of  the  proposed  Jotty  if  there  be  further  delay 
in  bavins  available  funds. 

There  has  been  Tery  little  change  in  the  ah  ore-lines  of  Federal  Point  and  Zebe's 
Island  duriDK  tba  year.  Tbe  long  beach  extending  over  the  site  of  the  Caroline 
Shoals,  from  Federal  Point  Beach  t«warda  the  bead  of  Smith's  Island,  has  widened 
■nd  risen,  and  at  the  extremity  has  extended  500  feet  nearer  the  head  of  Smith's  Island, 
bsing  distant  now  1,000  feet  at  high  water.  It  is  also  350  feet  nearer  Zeke's  Island, 
the  opening  beiog  1,'250  feet  of  ehoal  water. 

Tbe  swashes  of  the  Smith's  iHlanU  Beach  remain  open,  with  the  exception  of  the 
northerly  one,  of  the  former  reports,  which  lenow  entirely  oloaed  from  natural  oanses 
ind  the  construction  of  the  now  dam. 

This  was  by  far  tbe  most  dangerons  opening  on  accoani  of  its  proximity  to  the  main 
cbannel  of  the  riTer.  Its  olosnre  can  be  attrlboted  with  certainty  to  the  partial  oon- 
Hraetion  of  tbe  new  dam. 

Before  it  was  entirely  closed,  tbe  beacb  at  its  northerly  flank  became  qnite  narrow 
and  weak,  from  conetaot  leceding  at  tbe  swash,  end  was  6nally  broken  by  tbe  sea 
near  tbe  bead  of  Smith's  Island.  From  this  breach,  which  has  been  greatly  rednced, 
there  remains  a  small  opening  of  less  than  100  feet  width  at  h>w  water  and  SiOO  feet 
at  hieh  water.  This  wonid  be  dangeroDB  bnt  for  tbe  dam.  It  will  nndoabtedly  be 
eloaed  on  or  before  tbe  completion  of  the  dam. 

The  long  narrow  sand-hook  which  at  tho  beginning  of  the  year  extended  from  the 
northerly  side  of  the  next  or  main  swasb,  wua  flanked  by  the  autnmn  storms  of  1885, 
and  its  TsstoratioD  is  not  fnlly  completed,  so  that  tbe  width  at  high  water  is  greater 
than  at  the  beginning  of  the  year,  bnt  the  shoaling  in  tbe  bay  has  increased. 

The  hook  at  thn  Bontberly  side  of  the  south  swash  was  also  flanked,  making  the 
opening  wider  at  low  water.  Thesetstional  area  of  all  tbe  swashes  has  not  increased 
materially.  The  total  widths  at  high  water  and  low  water  are  4,050  and  2,780  feet 
■gaiast  2,930  and  1,700  feet  at  the  beginning  of  the  year. 

Tbe  importance  of  completing  the  dam  is  apparent. 

The  series  of  projects  whioh  are  now  in  the  way  of  completion  began  with  the  aii- 
ptopriatian  of  1S70. 


shoals  where  dredging  is  reqaired  to  make  ^0  feet  width  and  16  feet  depth  at  mean 
low  water;  the  completion  of  thelongdam  from  Zeke's  Island  to  tbeBig  Marsh;  the 
coDBtruotion  of  the  Jetty  or  training-wall  at  the  head  of  Snow's  Harsh  for  the  preser- 
Tation  of  the  dredged  channel ;  the  repairs  of  the  dredged  channels  by  dredging 
where  there  has  bMn  deterioration ;  anil  the  operation  ofthe  snotion-dredge  Wood- 
bury on  the  Baldhead  Channel. 

Id  addition  to  these,  it  is  proposed  to  dredge  through  tbe  shoal  at  Wilmington  be- 
fore mentioned. 

The  following  Is  the  estimate  of  the  amonnta  required  for  tbe  completion  of  the 
pn^ects. 

It  sboald  be  remarked  that  on  account  of  tbe  plant  lying  idle  for  more  than  a  year, 
tbe  deterioration  baa  been  rapid  and  mnch  sreacer  than  it  would  have  been  if  con- 
stantly employed.  This  is  the  case  espeoiaify  with  tbe  scows  <14  in  number)  and  the 
steamer  Woodbnry. 
Bight  bnndred  and  ninetr-seven  thonsaud  cnbic  yards  of  dredging  to  cc 


piste  tbe  channels  to  Wilmington,  at  14.5  cents $130,065  00 

ing  B80  large  stamps  and  loss,  at  (40 , 35,200  00 

cubic  yards  dredging  at  Wifmingtou,  at  20  cents 8,000  00 


3!,000ton8BtonedeUTeTed  to  complete  dam,  at  |2 44,000  00 

Cost  of  labor,  placing  atone,  at  60  cents  per  ton 13,200  00 

41,060  tons  stone  delivered  for  Jetty,  Snow's  Marsh,  attS 83,;iG0  00 

Coat  of  labor,  nnloading  stone  on  Jetty,  at  15  cents  per  ton 6,252  00 

Cost  of  100  plies  driven,  at  »3 300  00 

Repairs  of  the  snction-dredge  Woodbnry 4,000  00 

Operation  of  the  Woodbnry,  12  months,  at  Baldhead  Point 12,000  00 

Bepairsof  tbe  st«am-tng  James  T.  Eastoo 600  00 

Bepairsof  14  soows  and  pile-drivers 2,000  00 

338,977  00 

AddlOpereent-workwidsaperintendenee 33,897  70 

Add  10  per  oent,  for  oontingenoies 33,fi97  70 

Total 400,772  40 

1  will  forward  with  thisaletter  from  Hr.  C.  H.  Robinson,  colleotor  of  costoma,  in 
which  he  states  tbeamonnt  of  [evenae  collected  during  tbe  last  fiscal  year,  and  gives 
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other  TalDtble  iDforraation,  also  &  atatecient  of  the  oonnneroiaJ  statiBtiu  of  the  port 
prepared  witb  sreat  care  by  Hr.  A.  H.  Tan  Bokkelen.  late  preaident  of  the  chamber 
of  oommerce.  WilmitiKton,  H.  C.  He  deaerres  eredil  for  the  intereet  he  has  taken  id 
the  work  ana  the  pnblia  spirit  he  has  for  many  years  msnifeated. 

The  work  Is  in  the  colIeetJOD  district  of  WilmiDgtoa,  N.  C.    The  oearest  light- 
booeea  are  at  Baldhead  Point  and  Oak  Island,  at  the  moath  of  the  lirer.  ■ 
Bespeotf Lilly  submitted, 

Henry  Baoos, 
Auitlant  Engineer. 
C»pt.V.H.BlXBf, 

Ccrpi  of  Bngineert,  U.  8.  A. 
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LVITKB  or  TBE  COLLB<7TOR  OF  CUBTOXS  AT  WILUIxaTON,  NORTH  CAROLINA. 

CusTOM-HoDBB,  Wilmington,  N.  C,  Julji  15,I88G. 
Sir  :  In  response  to  your  verbal  reqnest  I  give  yoa  below  the  tronsaotiona  of  this 
office  for  the  year  endjjig  June  30,  l^toa. 


Daties $19,837  38 

Tonnage 3,12<  56 

Alloiher ; 2,528  63 

Total 2S,490  57 

KXPOBT«. 

Dom«««o 14,390,331 

Foreign 

Total 4,390,331 

Imports  and  warehooM  entries •■•  IH 

Entries,  foreign 163 

Clearances,  foreign 186 

Entries,  ooaatwise k «• 

Clearances,  coastwise 66 

Vessels  docnmented H 

Tone 7,622.68 
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Jail'HOVEMENT  OF  OBEAT  PEE  DEE  KIVER,  SdUTH  CAEOLmA. 

The  Great  Pee  Dee  Eiver,  emptying  iatoWinyaw  Bay  at  George- 
town, S.  C,  has  (including  its  npper  portion  called  the  Yadkin)  a  total 
length  of  about  500  miles  and  a  drainage  area  of  16,329  square  miles, 
of  which  9,642  square  miles  lie  above  the  mouths  of  the  Black,  Lyncbe's, 
and  Little  Fee  Bee,  its  main  tribntaries:  At  Cheraw,  at  a  stage  of  O.u 
foot  aboTc  low  water,  its  discharge  is  about  7,000  cubic  feet  fier  second. 
This  river,  prior  to  governmental  improTement  in  18S0,  was  danger- 
ously obstructed  with  snaga  and  logs  everywhere.  Otherwise  it  was 
easily  reached  at  a  point  41  miles  above  its  mouth  by  9-foot-dranght  boats 
coming  by  way  of  the  Waccemaw  and  Boll  Creek;  thence  it  was  navi- 
gable for  tbesame  boats  26  miles  farther,  to  Smith's  Mills;  and  thence 
for  3.5-fee^d^aught  boats  at  low  nater  88  miles  further,  to  Little  BlufT, 
or  at  high  water  183  miles  further,  from,  Smith's  Mills  to  Cheraw,  tho 
present  bead  of  steam  navigation,  250  miles  above  Georgetown.  The 
commerce  of  the  river  is  estimated  to  have  then  been  9400,000  of  goods 
transported  per  year. 

The  original  project  of  1880,  as  continued  to  date,  proposed  for  925,000 
to  aecnre  a  thoroughly  oleai-ed  S-foot  navigation  to  Smith's  Mills,  and 
a  3.5'foot  navigation  to  Cheraw  at  all  stages  of  water.  This  estimate 
was  based  on  an  examination  required  to  be  made  hastily  and  inex- 
pensively. Aa  regards  logs  and  snags,  the  estimate  allowed  for  only 
500  in  all  (two  per  mile  on  an  average) ;  whereas  as  well  as  can  now  be 
estimated  over  1,000  logs  and  snags  have  actually  been  removed,  and 
abont  6,000  more  are  awaiting  removal  (in  all,  32  per  mile).  Moreover, 
these  logs  are  extremely  large  and  their  removal  proportiouately  ex- 
pensive. Inadequate  yearly  appropriations  involving  the  alternate  dis 
organization  and  reorganization  of  working  parties,  damage  to  nnfln- 
ished  work,  exti-a  superintendence,  and  deterioration  of  plant  have 
added  considerable  to  the  cost  of  the  work.  The  aggregate  amount 
appropriated  for  this  project  up  to  30th  June,  1886,  is  $27,000.  The 
present  estimate  (that  of  1885),  $117,000  for  the  final  coat  of  the  work, 
is  based  on  these  later  developments  and  personal  examinations. 

Twenty-six  thousand  nine  hundred  and  nineteen  dollars  and  forty- 
three  cents  have  been  expended  in  all  upon  this  improvement  np  to  30th 
Jane,  1886,  giving  at  all  ordinary  stages  of  water  a  well-cleared  dfoot 
navigation  67  miles  upward,  to  Smith's  Mills;  and  a  fairly-cleared  3.6- 
foot  navigation  at  low  water  S3  miles  further,  to  the  railroad  station 
at  Pee  Dee,  or,  at  high  water,  183  miles  further,  from  Smith's  Mills  to 
Cheraw.  The  commerce  of  the  river  has  been  thereby  increased  so  as 
to  be  at  present  about  $2,000,000  per  year,  showing  that  each  dollar 
spent  on  this  improvement  has  been  accompanied  by  the  development 
of  about  (59  of  annual  commerce. 

The  navigation  of  the  river  is  obstructed  at  points,  as  shown  by  the 
following  extract  from  special  report,  dated  January  17, 1885 : 

Abont  150  nillea  above  Oeorgetown  this  river  is  crossed  bj  the  Wilmington,  Co- 
lombia and  Aa^iuta  Railroad,  □□  a  bridge  provided  with  a  draw-span  orsnltable 
Kidth.  Prctjectmg  iron  work  on  the  piers,  snift  orosB-oarrBats  in  the  liver,  and  aii 
improperly  arran^d  piling  feader  combins  to  subject  passing  vessels  to  injnry. 

Several  miles  above  the  railroad  bri<lge  the  river  is  crossed  by  the  toll-bridge  of 
the  Society  Hill  Bridge  Company  on  a  through  bridge  provided  with  a  draw-span  of 
proper  width.  Swift  and  strong  oross-carreata  and  the  absence  of  suitable  fendeni 
ooinbiiie  to  snbjeot  paaalag  voasetn  to  in,inrr  by  the  bridge  piers. 
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Irecommend  that  tho  owners  of  both  these  bridges  be  required  to  provide  Htroa« 
and  aaitable  fenders  at  both  ends  of  theee  drAw-opeoiDgs,  thesefeaders  extending  UXi 
feet  above  and  below  the  bridKe.  and  rlnog  above  ordinair  hicb  water  to  witbin 
abont  a  foot  of  the  draw-sjian's  lower  ohord. 

The  Gpecial  work  of  the  year  is  as  Mlows ; 

Expenditures,  $829.02. 

Owing  to  its  variable  features,  and  the  diffloalty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  Uie  purcliase  of  materials  in  open  market. 

A  small  survey  was  made  of  the  river  in  Jane  with  a  view  of  obtwn- 
ing  a  map  suitable  for  properly  ordering  and  recording  future  work. 
This  survey  was  very  efficiently  made  by  Assistant  Engineer  Charles 
Humphreys. 

Other  than  this,  aud  office  work,  and  the  care  of  the  Government 
property,  nothing  has  been  done  lor  want  of  funds. 

The  general  charge  of  the  work  has  been  under  the  immediate  supw- 
viaioQ  of  Assistant  Engineer  Beid  Wbitford.  His  full  report  (including 
a  brief  history  of  past  work  upon  this  improvement)  is  herewith  ap- 
pended. 

B«cominendations  for  f^tnre  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
approved  and  adopted  project,  so  as  to  eecore  a  thoroughly-cleared  9-toot 
navigation  67  miles  npward,  to  Smith's  Mills,  and  thence  a  3.6  foot 
navigation  183  miles  fortber,  to  Cheraw,  at  all  stages  of  water,  at  a  total 
ezpenseof  $90, 000,  in  addition  to  tbe$80.67  available  the  30th  June,  1886, 
this  amount  to  be  appropriated  in  two  yearly  installments  of  $60,000 
and  $30,000  respectively.  Smaller  appropriations  will  increase  the 
cost  of  the  work  &om  $2,000  to  $5,000  per  appropriation.  Further  im- 
provement, so  as  to  extend  the  navigation  above  Oheraw,i8not  recom- 
mended for  the  present 

After  the  improvement  is  finished,  its  proper  maintenance  may  coat 
from  $2,000  to  $5,000  per  year  to  properly  maintain  the  improved  chan- 
nel. 

This  improvement,  as  regards  cost  and  orderof  work,  should  be  car- 
ried on  approximately  as  follows:  The  entire  length  of  river  should  be 
examined  and  improved  uniformly  each  year.  During  the  low-water 
stage  the  most  troublesome  sunken  logs  and  snags  should  be  removed 
from  the  channel.  During  the  high-water  stage  the  most  troublesome 
leaning  treesishould  be  cnt  down  and  pulled  back  from  the  banks,  as 
also  such  trees  on  caving  banks  as  appear  liable  to  fall  into  the  river 
channel  during  the  following  year. 

This  river  is  in  the  collection  district  of  Oeoigetowu,  S.  U. 
Money  statement. 

July  1, 1885,  amount  avsiUble |909  59 

July  1, 1686,  amonnt  expended  dnrlng  fiscal  ;ear,  exclnsive  of 

liabilities  outstanding  Jnlyl,188& |489  30 

Jnlfl,  1886,  outstanding  liabUities 339  72 

1 83808 

July  1, 1886,  amonnt  available SO  67 

Amount  appropriated  by  act  approved  Aaguat  5, 1886 20,000  UO 

Amonnt  available  for  fiscal  year  ending  June  30, 1S87 20,080  57 

iAmoDot  (estimated)  required  for  completion  of  existing  pndect 73,000  00 
Amount  that  can  be  profitably  expended  in  fisoalyear  endioa  Jaa»30iltM8    W,  000  M 
Submitted  in  oomplianoe  with  reqoiremeuta  of  seotioD  2  of  river  and 
harbor  acts  of  1UG6  and  18G7. 
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T  MB.  RXID  WHtTFORD,  A8S1GTA1IT  K^aiyEBR. 


Unites  States  ExontEBR  Office, 

.      Gtoretloum,  S.  C,  .^iit>«  3,  1BS6. 
Captain;  IhftTe  tbehoDortomnketbe  following  annual  report  npon  tlie  impcOTo- 
niant  of  the  Great  Pee  Dee  Rlrer  to  data. 

OB^^EIUI.  TKATURBB. 

This  river  ia  merely  *  ooDtinaation  of  the  Tadkin. 

The  Iatt«r  river  in  Watanga  Conoty,  North  Carolina,  flowsfint easterly,  thensoutb- 
et1y,takiDg  the  oatoe  of  Oreat  Pee  Dee.  at  tiio  mouth  of  the  Uwbatie  Biver,  a  small 
stream  eDteriDg&om  the  northeast,  in  Mootgumury  Conuty,  North  Caroliua,  and  Joing 
its  water  with  the  Waccemaw,  a  short  distauce  above  Georffeton-a,  8.  C.  This  river 
travenes.  poeaibly,  one  of  tbemost  fertile  aa  well  aa  the  richest  sections  in  both  States. 

BeKiDDing  Id  the  coantry  where  minerals  of  various  kinds  abonnd.  and  after  pass- 
ing the  small  grain,  &uit,  tobacco,  and  gold  bells  iti  North  Carolina,  it  enters  the  cot* 
ton  b«II  la  the  Stat«  of  Sonth  Carolina,  and  finally  ends  in  the  tide-water  rice-land* 
Dear  the  tea-coast. 

The  valley  of  the  Tadkin  Is  noted  far  and  wide  for  its  fertility  of  soil  and  bealtbful- 
Dett  of  climate,  ae  well  as  for  its  pictnresquenesa  of  scenery  and  thrift  of  people. 

Haoy  thonsands  bales  of  cotton  and  biishcla  of  rice  are  anuaally  barvosted  from 
the  Pee  Dee  Basin  and  shipped  to  distant  points. 

"  The  Narrows  "of  theTadkiD,  foanil  aboni  G  miles  aliove  the  month  of  tbe  Uwbarie, 
preaents  a  moat  plctnresqnely  grand  scene. 

Here  the  water  Is  abiaptty  contracted  from  a  width  of  about  500  feet  to  that  of 
probably  60  feet,  causing  tbe  current  to  rush  with  marvelons  awiftneaa  betweeD  walls 
of  beautifnl  slate  rock  which  lie  in  a  confused  moss  along  the  edges  of  the  "  Narrows," 
ud  at  the  foot  of  tbe  nearly  vertical  uprisiog  oUQs. 

There  are  two  perpendicular  falls  in  the  Narrows,  said  to  be  respectively  C  and  8 
leet. 

A  visitor  at  this  place  ia  at  once  atrack  with  tbe  aaperlor  magnitude  of  the  inez- 
hanatible  water  power  everywhere  visible,  and  wonders  why  it  has  been  allowed  to 
nmain  thna  idle  for  so  many  years. 

Tbe  possible  length  of  this  river  ttoia  head  to  month  is  near  46S  mileo,  affording 
means  of  drainage  for  a  tremendoua  area  of  tand.  The  low-water  aurfaoe  of  the  river 
■U  tbe  way  from  a  point  a  abort  distance  above  Cheiaw  to  its  bead,  is  broken  at  in- 
twata  by  falls  and  rapids.    At  some  plaoee  the  falls  are  vertical,  the  river  belns 


dammed  for  milling  or  fishing  pnrposea,  and  at  others  the  wat«r  roars  over  ateep  rooky 
beds  with  sreat  velocity.  Below  Cheraw  the  slope  ialeaa,  and  the  river-bed  la  gen- 
erally free  from  rock  or  gravel  ahoala.     Steamers  run  regularly  as  far  up  as  that 


n  witbont  the  least  difficult;  when  there  is  sufficient  water  to  admit  of  their  pas- 
sage over  the  sunken  loga  or  aand-bars.  Dnring  the  past  several  years  the  United 
Statea  Government  has  been  endeavoring  to  improve  that  section  of  the  Yadkin  Biver 
Btretching^mtheNortbCaTolinaRailroadBrid^e,nearSali8bury,toBeanShoal«,neM 
Wilkeeboro'.adiiitance  of  about  64  milea.  The  improvementoontemplat^d  blasting  a 
channel  through  tbe  rooks,  where  there  was  not  sufficient  water  for  a  class  of  small 
boata.  It  is  thought  that  at  present  tbe  work  hasonly  been  partially  completed  over 
the  first  QO  milea. 

BISTORT  OF  THB  niPBOTEHBNT  or  THE  OBBAT  PIE  DBB. 

1784.*  An  act  of  the  Sonth  Carolina  legislature  appropriated  £300  stArling  to  be 
ezpended  In  the  removal  of  all  obstrnetione  as  far  up  as  the  North  Carolina  line. 

17S5.*  An  act  of  the  same  legislatnre  to  improve  the  river  from  Enhany  Ferry  (38 
ndlea  estimated  from  Qeorgetown)  to  tbe  North  Carolina  line,  fnnde  for  this  purposo 
to  be  coljeeted  by  levying  a  special  tax  upon  the  lands  lying  along  the  river. 

1791.*  An  act  to  improve  the  river  between  potuta  mentioned  in  1785  by  requiring 
the  male  inbabitanie  of  the  adjacent  oonnty  to  work  each  six  days  in  the  year  at  re- 
moving ot>etruotlons. 

1605.*  Aa  act  of  this  year  appn>priate8f4,000for  the  improvement  of  the  river  from 
Britton'a  Peiry  to  the  North  Carolina  line. 

1815.*  An  act  of  this  year  wae  passed  whicb  provided  for  the  improvement  of  the 
North  Carolina  line  down  to  SingletOD'a  plantation  by  the  six  days' labor  plan. 

18I3.t  The  river  was  examined  by  General  Q.  A.  Gillmore,  Corps  of  Engineers,  tbia 
J*"-  
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ISTBl*  An  oot  of  CODftMM,  approved  Jannaiy  18, 1878,  provided  for  a  uirvey  of  tho 
Pee  Dee  Biver  from  Cberaw  to  the  montb  of  the  Uwbarie ;  dUtaace  67  mileti.  Tbe 
varyeg  woa  made  ia  Decetnber,  this  year,  under  tbe  direction  of  Cupt.  Obnrles  B.  Pbil- 
lipe,  CorpHofEngiDeen,  who  only  reoommended  that  the  first  30  miles  above  Cberaw 
^oald  be  improved. 

11579.  An  act  of  Congnae  Of  Uorcb  3  provided  for  a  anrvey  of  the  river  below  Cbe- 
raw.t  Tbe  snrvey  waa  made  nuder  the  direction  of  Captain  PbilllpB  io  October  of 
tblB  year.  He  recommended  tbHt  tbe  improvement  be  andertaken  over  this  part  of 
tbe  river,  and  that  tbe  enm  of  1^,520  ebuuld  t>e  expended  In  carryine  on  the  pmpnsed 
project,  wbiob  contemplated  removing  the  obstr nations  so  that  a  depth  of  9  feet  at  low 
water  might  be  secured  from  the  moath  of  tbe  river  to  Smith'e  MilU,  aod  'Ji  feet  Arom 
that  point  to  Cberaw. t 

]880-'61.  An  act  of  CoDcress,  approved  Jaae  14,  1880,  appiopriated  $7,000  for  this 
work4  An  act  of  March  3, 18^1,  appropriated  |6 ,001)  more. $  H.  Uelb,  aasiataut  en- 
gineer, was  placed  io  local  charge  early  iu  the  autumn  of  1880. 

Copt.  Jamea  Hercar,  Corps  of  EnKineers,  aannmed  coiitrol  of  the  work  npon  tbe 
death  orCaptain  Phillips,  June  14, 1381.  Work  was  begun  at  the  "  Pocket"  laiidinE 
with  a  baufhoister,  about  170  miles  above  Georgetown,  10th  November,  1880,  and 
between  that  date  and  the  30tb  of  the  following  Jnue  (thts  work  had  been  interrupted 
by  high  water)  there  bad  been  removed  from  the  river  i!tJ6  logs,  bexides  aoiue  sumtl 
ones,  and  in  addition  the  hanks  were  trimmed  of  overhan^'ing  f{Ton'lb.|| 

1681-'d2.  An  act  of  Angnat  2, 1882,  appropriated  $G,DOO  for  this  worit.     Work  wai 


the  steamer  Marian  (snbaeqnentlv  used  on  tbe  Wateree)  was  euiptoj-cd  as  a  etenui- 
hoiater,  bnt  proving  too  large  and  too  deep  for  the  river  work  h^r  services  wi>re  aouu 
diBpenaed  with  ana  work  was  again  carried  on  by_  hand.  Prom  July,  leSl,  to  July, 
1882,  aomeloga  were  removed  &om  tbe  bed  of  the  river  and  aoine  overbanging  growtli 

ODt.1 

IHfi- 
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(8ameon)alBodideon]e  work  betweeo  the  month  of  the  river  and  Smith's  Mill,  bnt 
ceaaed  operations  9th  Febmary  foUowing.  No  detailed  ataUment  of  amount  of  work 
done  IB  given.** 

1883-^.  Work  waa  soapended  Haroh  li,  1883,  and  there  was  no  appropriation  dur- 
ing fiscal  year  ending  Jnne  30,  1884.11 

Captain  Uerenr  was  relieved  b;  Capt.  P.  A.  Hinman  in  March,  1B84.  Beid  Wbit- 
ford,  aaalstant  englDeer,  took  local  charge  of  this  work  under  Captain  Hinman,  May, 
1884,  vice  H.  Het£,  aaaiataot  eogineer,  resigned. 

Captain  Hinman  waa  relieved  by  Capt.  William  H.  Bixby,  Corps  of  Engineers, 
Angnat  13, 1884. 

laei-'SS.  An  act  of  July  5,  1884,  appropriated  $8,000  for  this  work.  Operationa 
were  commenced  Tth  October  following  at  Port  Harrelson,  and  continued  npwarda  to 
Tigerheod,  a  distonoe  of  about  160  miles.  This  hoiater  stopped  work  last  day  of  Oc- 
tober, and  went  direct  to  tbe  Wateree  Eiverto  do  similar  work  for  the  LJiilted  Stut'-s. 
During  the  first  days  of  next  month  a  hand-hoistei  waa  converted  into  one  of  steam 
for  tbe  United  States,  and  started  work  at  Diok  Nalnm's  Landing,  133  miles  above 
Georgetown.  This  machine  worked  nearly  over  the  entire  lower  part  of  tbe  river, 
and  was  laid  up  for  want  of  fnnda  on  tbe  30th  of  the  fotlowiog  Aprit.  Early  in  Peb- 
ruary,  1885,  a  new  steam-hoi ster,  furnished  by  Skinner  &,  Ferris,  of  WilmiuRton,  N. 
C,  was  started  at  Cberaw,  and  when  she  was  laid  np.  May  30  foUowiug,  she  ba<l 
worked  roughly  over  tbe  whole  length  of  tbe  river.  In  this  way  there  wen«  removed 
during  the  fiscal  year  ending  June  30,  1885,  a  total  of  462  large  logs  from  1  to  5  feet 
in  diameter  and  from  20  to  90  feet  long,  152  stomps,  35  corda  of  snags,  and  1  barrel  of 
Fosin  from  tbe  bed  of  tbe  channel,  and  972  trees  and  840  linear  feet  of  brush  cleared 
from  the  banks  where  they  overhung  and  obstrnoted  navigation. tt 

Captain  Bixby  revised  tbe  eatinmtee  of  tbe  probable  cost  of  compteting  this  im- 

Srovemcnt,  and  recommended  a  farther  expenditure  of  (90,000,  iu  order  that  the  depth 
esired  io  the  original  project  might  be  seoured.  H 

1885-^86.  No  work  has  been  done  aioce  the  end  of  the  laat  fiscal  year  to  date  of  tbif 
report,  except  an  examinaClonof  tbe  river,  which  waa  made  in  Hay,  1866.  UuriURtbe 
progreas  of  tne  work,  regular  trained  pilots  of  the  Sooth  Carolma  Steamboat  Cun- 

*  See  Chief  of  Engineers'  Beport  for  1879,  page  723. 

t  Bee  Beport  of  Chief  of  Engineers  for  18HU,  page  845. 

tSee  Beport  of  Chiuf  of  Engineers  for  1880,  page  M44. 

i  See  Beport  of  Chief  of  Engineers  for  IBHl,  page  1030. 

I  See  Beport  of  Chief  of  Engineers  for  18K1,  page  101:9. 

t  See  Beport  of  Chief  of  Engineers  for  1882,  pages  1107  and  1108. 

*■  See  Beport  of  Chief  of  Engineeis  for  lset3,  pogrs  Wi(>  and  8S7. 

ttSee  Beport  of  Chief  of  Engineer  for  18S4,  page  1047. 

tt  See  Beport  of  Chief  of  Engineers  for  1885,  page  1100. 

it  See  Eeport  of  Chief  of  Ei^eors  for  1885,  pages  1100  and  1101.     ,  ^qo  Ip 
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panj  for  tbia  river  were  employed  to  work  on  the  holrtera ;  aod  the  boistera  were  re- 
qnired  to  remove  snob  obstrDctioiiB  m  In  Ibe  opinion  of  tbese  men  hinderail  navigfr- 
tioD.  It  is  generally  adniitleii  Ijy  those  whoee  basinew  it  ia  tornn  bo&tson  the  river 
tbst  tbe  stream  hattbeun  uiach  improved  by  the  above  work.  Unfortunktelf, opera- 
tiotis  wure  required  to  aane  for  wunt  of  fandd.  Tbe  UAvigation  of  this  atreaiu  will 
be  greatl]^  improved,  and  the  commerce  iuunensely  locreawd  by  eoatinDing  the  ini- 
provemeot. 

The  following  have  been  the  sppropriaLioDB  to  date  for  this  woik : 

1764.  Bv  State  of  aonthCarotiDA,  £300 fl.SOO 

1805.  By  Slate  of  South  Ciirolina <,(K» 

IWO.  By  tbe  United  Stat** ; 7,000 

I«J1.  By  the  United  States «,000 

ISffi.  By  the  United  State* H.OW 

W84.  By  the  United  States 6  000 

The  above  showg  that  at  intervals  tbe  work  has  been  carried  on  for  the  past  buD- 
drod  years. 

RBCOUMENDATIONS  TOft  NEXT  BEABON'S  WOUK. 

It  is  refiTiectfully  recommended  that  work  be  (lone  flret  in  preference  between  the 
monthof  the  river  and  Smith's  Milt,  by  removing  logs  and  en 1 1 ing  overbanBing  trees 
in  tbe  way  of  ttig-boiits  and  sea-^oing  vea«els.  Between  Smith's  Milt  und  Diiik  Nalnm's 
landing  for  the  river  steamers  I^e  same  character  of  work  la  needed,  and  for  tbe  same 

tnrpoee  between  the  Wilmington,  Columbia  and  Augneta  Bail  road  BridKe  and  Cheraw. 
t  is  further  recommended  that  river  pilots  be  employed  with  each  hoiater,  when  pos- 
sible to  get  them  at  a  leaiionable  compansation  for  tbeir  services,  and  that  only  logs 
and  snags  be  removed  frum  the  river  at  low  water  and  tbe  overliBiigiog  growth  be 
cnt  at  hlKb  water ;  that  no  attempt  be  made  to  thurougbly  clear  any  portion  of  the 
river  during  the  Urst  working  over  by  the  hoisterB,  bat  that  the  most  tronblesome  of 
the  obstraotions  be  removed  tirst,  and  the  othera  afterwards,  aa  tbe  boieton  will  work 
back  and  forth  over  the  whole  river. 

COMUEBCIAI.  BTATUnCS. 

The  commerce  on  tbe  river  during  tbe  past  year  has  remained  about  tbe  same  as  it 
was  for  the  fiscal  year  ending  Jnne  3U,  IBnTi,  except  that  the  ebipment  of  cotton  in' 
creaaed  by  4,543  bales  tbia  year,  making  a  total  of  13,400  against  H,857  bales  laiit 
year.  The  freight  has  been  transported  liy  the  usual  numberof  steamers  to  Cheraw, 
and  sailing  vessels  to  Smith's  Mill.  There  is,  however,  yearly  quite  a  considerable 
quantity  of  flight  carried  by  small  boats,  pole  flala,  or  rafts,  of  wbtob  no  account 
can  be  obtained.  Tbe  trafflc  on  ^Is  river  will  increase  mnch  more  rapidly  as  soon 
as  it  is  cleared  of  obstmctions  to  Cberaw. 
The  work  already  accomplished  seems  to  have  benefited  trade. 
Very  respectfully,  your  obedient  servant, 

Beid  Whiitord, 
Capt.  W.  U.  BiXBT,  JulXaiit  Enginter. 

Corp»  of  Engintert,  U.  S.  A. 


Articles. 

()DSBtfly.  1     Yahie, 

M^^ 

1 

SB.  000       '4tt;»m 

*'1km         W 

\ 

Tolil  valae  exports  ud  Import*,  fJ.l-tO.OOO. 

The  commerce  has  beec  carried  on  by  the  uenal  number  of  sleamers  and  sailing  ves- 
sela  as  reported '  lost  year.  Tbe  removal  of  many  troublesome  obstnictioDB  by  the 
United  States  Oovemment,  and  tbe  water  continuing  higher  for  a  longetperiod,  per 
mltt«d  iJie  boats  to  run  with  more  regularity  than  for  bodh  yean  past. 
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mPEOVEMENT  OF  WACCEMAW  HIYEE.  SOOTH  CAEOLINA, 

The  Wacc«maw  Biver,  emptying  into  Winyaw  Bay  at  Georgetown,  8. 
C,  has  a  total  length  of  abont  244  milea  and  a  drainage  area  of  1,572 
sqoare  mites  of  rich  agricaltural  lands.  This  river,  prior  to  govern- 
mental  improvemnnt  in  1880,  was  navigable  for  12-foot-draught  M>atB  at 
all  stages  of  water  from  Georgetown,  Winyaw  Bay,  26  miles  to  Ball 
Greek,  and  at  high  water,  i  miles  further  to  Back's  Lower  Mills ;  theoce 
for  7-foot  draught  boats  at  high  water  36  miles  further  to  CouwaytKiro'; 
thence  it  possessed  an  obstructed  channel  for  3-foot-dranght  boats  at 
ordiuary  water  121  miles  to  Iteeve's  Ferry,  the  present  h^d  of  steam 
navigation;  thence  an  obstracted  channel  with  3-foot  depth  at  high 
water  for  61  miles  to  Lake  Waccemaw,  which  is  244  miles  distant  from 
Georgetown.  The  commerce  of  this  river  is  estimated  to  have  then  been 
abont  $400,000  of  transported  goods  per  year. 

The  original  project  (^f  1830,  as  continued  to  date,  proposed  for  ^29,000 
to  secure  a  channel  12  feet  deep  at  all  stages  of  wator,  with  80-feet  f>ot- 
torn  width,  from  the  mouth  of  the  river  66  miles  upward  to  Gonwayboit)', 
and  afterwards  a  cleared  channel  178  miles  further  to  Lake  Waccemaw. 
This  eatimato  was  required  to  be  made  hastily,  inexpensively,  and  dur- 
ing a  high-water  stage  in  the  river.  Its  insufficiency  became  so  evident 
that  in  1883  |54,000  was  recommended  to  do  work  originally  estimated 
at  $10,000 ;  and  later  1,000  logs,  trees,  and  snags  have  been  removed  in 
a  single  year  from  a  channel-bed  supposed  in  18S0  to  have  been  free  from 
such  obetrnotions.  The  aggregate  amount  appropriated  for  this  project 
up  to  June  30, 1886,  is  $35,400.  During  the  fiscal  yfiar  of  1886  careful 
surveys  were  made  to  determine  the  coudition  of  all  shoals  where  jetties 
had  been  formerly  constructed  or  started,  and  also  of  all  shoals  and  sharp 
bends  where  improvement  appeared  specially  desirable.  At  all  places 
where  jetties  had  been  completed  they  appear  to  have  done  good,  as  the 
boats  experience  less  trouble  to-day  in  passing  these  localities,  but  for 
the  want  of  adequate  funds  and  other  reasons  half  of  these  jetties  were 
left  unfinished,  and  the  other  half  were  only  imperfectly  and  hurriedly 
finished.  The  present  maps  are  sufiQcient  for  the  construction  of  oarefid 
projects  everywhere,  and  the  required  depth  is  uow  easily  obtainable  if 
the  necessary  funds  he  appropriated  therefor.  Besides  this,  the  river 
was  personally  examined  several  times  in  1884^^86  from  Conway  to 
Georgetown,  and  once  in  1886  over  its  entire  length  from  Lake  Wac- 
cemaw to  Georgetown.  This  latter  inspection  revealed  the  agricaltural 
richness  of  the  river  basin,  its  urgent  need  for  transportation  facilities, 
and  the  worthiness  of  the  improvement. 

The  present  estimate  (that  of  1886),  $138,400,  for  the  final  cost  of  the 
work  is  based  upon  these  later  developments. 

Thirty-five  tfaoustind  three  hundred  sixty-seven  dollars  and  sixteen 
cents  have  been  spent  in  all  upon  this  improvement  np  to  June  30, 1886, 
giving  a  thoroughly  cleared  channel,  wit,h  100  feet  least  width  and  6.8 
feet  least  depth  at  high  water,  as  far  as  Gonwayboro*.  The  commeioe 
upon  this  portion  of  the  river  has  been  thereby  increased  to  about 
$1,300,000  per  year,  showing  that  each  dollar  spent  on  this  improve- 
ment has  been  accompanied  by  a  development  of  about  $25  of  annual 
commerce. 

The  river  above  Beeve's  Ferry  is  crossed  by  three  county  bridges  with- 
out draws.  When  needed  the  draws  will  aodoabtedly  be  pat  in  by  the 
coanty  authorities. 

The  special  work  of  the  year  is  as  follows :  Expenditoies,  $3.35. 


.oogic 
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Owing  to  its  variable  featnres  and  the  difflcalt;  of  properly  spocify- 
iug  it  beforehaDd  and  inspectiog  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  aqd  the  parcbase  of  materials  in  open  market. 

In  March,  1886,  a  careful  and  perxonal  iaepection  was  made  of  the 
entire  river  from  its  bead  in  Lake  Waccemaw  to  its  month  at  George- 
town. 

Other  than  this  and  office-work,  and  the  care  of  the  Government 
property,  nothing  was  done,  for  the  want  of  funds. 

The  general  charge  of  the  work  has  been  under  the  immediate  super- 
vitdon  of  Assistant  Engineer  Keid  Whitford.  His  full  report,  including 
a  brief  history  of  past  work  on  this  improvement,  is  herewith  appended. 

Becommendations  for  fnrther  work  ore  as  follows : 

That  this  improvement  be  completed  iu  accordance  with  the  present 
approved  and  adopted  project  so  far  as  at  present  to  secure  a  channel 
12  feet  deep  at  mean  low  water,  with  80  feet  bottom  width,  from  the 
moutb  of  the  river  41  miles  np  to  Bncksville ;  and  tbence  a  channel  10 
feet  deep  at  mean  low  water,  with  80  feet  bottom  width,  26  miles  fur- 
ther to  CoDwayborrf;  thence  a  thoroughly  cleared  3-foot  navigation  124 
miles  farther,  to  Beeve's  Perry,  throughout  the  entire  year:  and  thence 
a  thoroughly  cleared  natural  channel,  di  miles  further,  to  Lake  Wacce- 
maw; at  a  total  expense  of  $103,000  in  addition  to  the  $32.84  available 
June  30, 1886,  this  amount  to  be  appropriated  in  two  yearly  installments 
of  963,000  and  $40,000  respectively.  Smaller  yearly  appropriations,  in- 
volving the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  deteri- 
i  oration  of  plant,  will  IncreaEie  the  cost  of  the  work  by  from  $1,000  to 
$4,0U0  per  appropriation.  Further  improvement,  in  accord  with  the 
original  prqject  so  as  to  secure  a  12-foot  navigatioo  at  all  stages  of 
water  from  Bncksville  26  miles  to  Oonwayboro*,  is  not  i-eoommended  at 
present. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $4,000  per  year. 

This  improvement  as  regards  order  and  cost  of  work  should  be  car- 
ried on  approximately  as  follows: 

Forty-five  thousand  dollars  to  secure  a  cleared  natural  channel  for 
steam  navigation  from  Oonwayboro'  24  miles  upward  to  Keeve's  Ferrj", 
by  removing  all  sunken  logs  and  snags,  and  by  cutting  down  and  poll- 
ing back  ftvm  caving  banks  the  trees  that  would  otherwise  soon  fall 
into  the  river. 

Eighteen  thousand  dollars  to  secure  a  12-foot  navigation  at  high  water, 
from  the  mouth  of  the  river  41  miles  upward  to  Bncksville,  and  asimilar 
10  foot  navigation  thence  25  miles  upward  to  Oonwayixtro',  by  dredging 
and  jettying. 

Forty  thousand  dollars  to  secure  a  deepened  navigation  at  all  stages 

of  tide,  and  water  of  12  feet  depth  from  the  mouth  to  Bncksville,  10  teet 

depth  thence  to  Oonway,  and  3  feet  depth  to  Beeve's  Ferry,  and  to  give 

a  cleared  and  natnral  channel  thence  to  Lake  Waccemaw. 

TMb  river  Is  In  the  eollectioa  diatrict  of  OeorgetowD,  8.  C. 

Money  ataietnent. 

Jol;  1,  Ii«5,  Nnoant  available |36  19 

Jd^  ],  18d6,  tunouDt  expended  dnring  flBcal  jrear,  exclnsiTe  of  liabilities 
ODUtandiog  July  1, 18d5 3  35 

July  1, 1886,  amonnt  available 32  84 

Amount  appropriated  by  act  approved  August  5,  lOSli l&,tNM  00 

Amoont  available  for  flsoal  year  eBdiDgJnne  30, 1897 15,033  84 

t Goo;;lc 
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r  Amoant  (Mtlmaled)  reaaired  for  oompleilon  of  oxiBttnK'proJeo 
]  AmoUDtthatoaab« profitably expendwl in UscalyoarendiDg  Jul 
1  Sabuillted  in  oompliaDce  with  requlnmenU  of  seotion  i 


report  or  mr.  kbid  wiutford,  assistant  enguteeb. 

United  States  Enqineeb  Office, 

Gtorfeloum,  S.  C,  June  Iti,  1866. 
Captain  :  I  have  the  honor  to  teport  oa  folIowH  on  the  improvement  of  the  WaccO' 
maw  Biver,  South  Caiollua,  to  date  of  pteaeat  fiscal  year : 

OKNEBAL  FEATCBKB. 

This  river  hoa  ita  source  in  Wsccemaw  Lake,  North  Carolina,  and,  aftor  floniOR  in 
a  south weaterty  direction  approiimately  psraliel  1o  and  not  far  frou  the  sea-cuaat, 
Huiptics  ite  waters  into  Wiuyaw  Bsy,  at  Georgetown,  8.  C.  Tbe  lake  is  a  body  of 
fieah  water  aliout  3  oiilea  wide  and  5  mileB  long,  with  probable  avorajje  dejiih  uf  0 
foot,*  situated  on  the  lice  of  the  Wilmingtun,  Columbia  and  Augusta  Kuilrooil,  about 
'J5  miles  froio  Wilmingtou,  N.  C.  The  total  leuglh  of  the  river  ia  powibly  S44  uiileo, 
and  tlie  distance  from  nead  to  month  liy  a  BtralKut  line  would  probublf  bo  SO  miles. 

Unring  low  stage  of  the  river  the  influence  of  the  lunar  tides  ia  felt  probably  as  far 
tip  aa  ICi)  miles  above  Georgetown,  which  goes  to  prove  that  even  the  total  fall  of  the 
river  must  of  necessity  be  very  little. 

At  tbe  flnHb-wat«r  periods,  however,  there  Is  a  constant  fluvial  current,  for  the  moat 
)>art  tliough  there  may  be  a  slight  swell  of  the  flood  for  some  distance  up  tlie  river. 

There  is  no  tronble  about  a  lAI-foot  navigatioa  of  8-feet  depth  at  preiMint  to  Buckii- 
ville,  40.5  miles  above  Georgetown  at  any  stage  ot  the  water,  and  fi  feet  from  that 
place  to  Conway,  tbe  priDcijial  town  on  the  river  25  tqiles  further  up. 

Above  Conway  the  depth  is  less,  thongh  steamers  drawlug  from  3  to  4  feet  gener- 
ally run  to  a  pofut  at  least  40  miles  above  that  town,  at  possUily  the  lowest  stages  of 
thi  'iver. 

There  is  very  little  current  on  the  Lower  Waooemaw,  hut  a  greater  velocity  oa  the 
upper  portion  of  the  river  is  found. 

Thin  stresm  flows  IhrouRh  a  cjpress  and  Juniper  timbered  land,  which  imparte  to 
itfl  waters  a  dark  hue,  bat  tbe  water  is  said  to  be  very  pure  aud  healthy. 

The  soil  along  the  river  ia  well  adapted  to  the  productiou  of  cotton,  corn,  pntatooK, 
rioe,  and  various  fruits.  Tbe  lands  aeDerally  are  well  and  richly  timbered.  It  is 
tuought  that  there  ia  no  river  in  this  Btatobettorsuitvd  to  free,  safe,  and  easy  naviga- 
tion thAn  tbin.  Tbe  Waccemaw  nay  at  some  future  dfty  form  a  link  in  the  chain  of 
the  proposed  "Inlaud  Water  Konte"  along  tbe  Atlautio  coast.  Capt.  Charles  B. 
Phillips  refers  to  the  possibility  of  this  in  a  report  of  his  to  the  Chief  of  Eugiueors,  in 
IbbU  concerning  this  river,  and  adds  that  this  same  thing  was  mentiunM  over  4U 
years  previous  to  that  time  by  Lient.  Col.  James  Kearney,  Topographical  Enginetr 

aiSTORY  OF  THE  IMPItOVEMRNT  OF  THE  WACCBUAW. 

I776.t  An  act  of  the  South  Carolina  legislature  providing  for  the  improvement  of 
the  river  from  the  North  Caroliua  line  to  Holder's  Bins',  tbe  work  to  be  duan  by  the 
male  inhabitants  of  tbe  country  along  the  river,  eaoh  uf  whom  was  to  serve  iu  this 
way  twelve  days  in  the  year, 

1763. i  An  act  of  the  same  legislature  (vovided  for  tbe  improvement  between  points, 
and  iu  the  same  manner  as  above  mentioned. 

lE05,t  An  act  of  tbe  same  legislature  was  fonnd  which  appointed  a  Board  of  Com- 
miSBiuuers  whose  duty  it  was  to  ascertain,  by  examination,  the  coat  of  the  improve- 
ment of  the  river  ttoiu  the  moatb  of  Bull  Creek  to  the  North  Carolina  Stato  line. 

1HT9.  March  3  an  act  was  passed  b;  the  United  States  Congress  providing  ibr  an 

Tbs  eiauitnatioQ  was  made  the  following  November  under  the  direction  of  Capt. 
Charles  B.  PbilUpa,  Corps  of  Engineers,  United  States  Army.  It  was  estimated  thai 
the  total  cost  of  improving  the  river  would  be  (J9,370,  and  Captain  Pliillips  recoiu- 
luended  that  thia  amount  bo  expended  in  carrying  ont  a  project  which  contemplated 
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tflmoytng  obsttnctloui,  laeh  ta  ninkeD  logs,  snags,  ovoihanglag  trees,  Ac,  from  the 
t)T«r,  both  aboTe  and  below  Conway.* 
160O-'S1.  AnactorCongteu  JuoeH  1880,  approiiTiat«d  115,000  for  this  work.* 
H.  Heth.  Msistant  engiiieer,  wm  placed  in  local  cljarge  of  this  work  ia  the  aatnnm 
of  1680.     Capt,  Jiuiiea  Mercor,  Corps  of  Engineora,  United  Staten  Army,  aMQmed  con- 
trol of  the  intprovement  npon  Uie  death  of  Captain  PhiUipx,  Jane  14.  18^1. 

Iti  Tebraary  of  this  year  the  project  was  modified  and  improved  to  ombroce  the  con- 
ilmctioD  «f  Jetties  and  dikes  at  twelve  points  below  Conway.  This  waa  done  beoaose- 
iboDgh  advertised  for  the  neool  length  of  time,  there  were  no  bids  received  for  dredg' 
ing,  and  aside  ftma  this  it  was  thoaght  that  any  extra  depth  gained  by  such  means 
woold  only  be  temporary,  nnlras  the  water-ways  weie  contracted  by  jetties,  and  the 
ontnots  over  the  sEutals  tnns  accelerated. t 
An  act  of  March  3, 1881.  appropriated  |10,000  for  this  work. 
The  work  of  baUdin^  Jetties  was  beKno  in  March,  IStJl,  at  the  Needles  Eye  Shoal, 
■ad  to  theendof  the  tollowing  Jnne  the  plies  had  been  driven  on  two  other  shoals, 
Til,  Oat  Bed  and  Green  Landing.  Some  work  was  also  done  before  the  end  of  the 
fiacal  year  of  1881  towards  deepening  Needles  Eye  Shoal  by  the  soonring  action  of  a 
log-boat'sprc^Uer  screw.  The  boat  employed  for  this  pnrpoee  was  properly  moored 
toseeompIUh  the  same,  t 

1B81--'S2.  An  act  of  Annist  3  appropriated  $4,400  more  for  the  improvement.  Dur- 
ing the  fiscal  year  of  I80I-''82  Jettylitg  was  done  on  six  additional  shoals,  and  more 
work  was  done  at  Needles  Eye  and  Oat  Bed  shoals-t 

The  river  was  farther  improved  this  year  by  the  remoral  of  sauken  logs  and  over- 
hanging treee. 
Operations  ceased  for  the  teoeon  Slat  of  Uay,  1682.1 

16d2-'83.  Captain  Ueronr,  flndins  the  amount  of  the  orij^inat  estimate  totally  jn- 
odeqnate  to  complete  the  improvement,  recommended  an  expenditure  of  $25,228  more 
in  this  direction. 4 

Work  was  resumed  March  29, 18S3,  and  owing  to  the  small  amount  of  the  appro- 
priation then  remaining  available  it  was  determined  to  apply  this  to  the  removal  of - 
BDuken  logs,  Jkc,  from  the  bed  of  the  rlTor,  and  oveihaaging  trees  from  Its  bankn. 
Ibis  work  woe  being  carried  on  between  Conway  and  Cox's  Shoal  at  the  end  of  the 
fiual  year  1863.1 

ISii-'M.  Captain  Ueronr  examined  the  Waecemaw  Blver  between  Lake  Waoce- 
msw,  North  Carolina,  and  Conway,  in  the  year  1883.T 

Work  of  reraoTing  obstructions  was  carried  on  between  Conway  and  Needles  Eye 
Sboot  dnring  fiscal  year,  and  '^,871  treea  which  overhnog  the  channel  were  removed, 
and  a  few  logs  and  snogs  taken  out  of  same." 

I884-'S>.  Captain  Mercnr  was  relieved  by  Captain  Hinman,  Corps  of  Engineera,  in 
Maroh,  1884. 

Eeid  Whitfbrd,  assistant  engineer,  wae  placed  in  local  charge  of  the  work  in  Hay, 
1884,  vice  H.  Heth,  saaiatant  engineer,  resigned.  An  act  of  Jnly  5,  1684,  appropri- 
slrd$6,00Q  moreforcatTjingoo  the  improvement.** 

Captain  Hinman "" — ='— "— --^-"-  ■  -  - 

Amy,  in  Aognst,  IL,,.    „ .._ „ _,„ 

were  made  of  all  thdshoola  and  moetof  the  proposed  CDt.offs  below  Conway,  and  water- 
gangvB  and  bench-marks  eetabliahed  attheeameplBceB,aecuring  the  low-water  level. 
TSeee  snrreys  were  for  the  purpose  of  baeing  thereon  reliable  estimates,  looking  to 
fatnre  work  connected  therewith. 

l884-'85.  Under  the  existing  project  operations  were  resumed  at  the  town  of  Con- 
way on  September  32,  lb84,  and  continued  till  7th  of  following  April,  when  work  was 
•topped  becanae  of  exhaustion  of  funds.  The  improvemeat  this  time  consisted  en- 
tirely in  the  removal  of  loga  and  aougs from  the  bed  of  the  river  and  the  trimming 
•way  of  overhanging  growth  from  the  banks,  all  below  Conway.  In  this  way  for  the 
year  797  sunken  logs,  100  atamps.  35  large  trees  with  roots,  17  cords  of  email  snags, 
9  barrels  of  rosin,  3  atioks  of  timber,  1  large  flat-boat,  aod  1  small  schooner  were  re- 
moved from  the  chaanel,  and  59t  large  trees  with  roots,  1,061  small  trees,  the  branches 
of  112  other  trees,  90  protmdiug  stnmpa,  and  14,500  linear  feet  of  bru^  were  cleared 
from  the  banks  of  the  river  where  they  overhang  and  impeded  navigation. 

Braidee  the  above,  15  cords  of  felled  trees  and  brosh  and  131  cubic  yards  of  earth 
and  roots  were  lemored  from  Little  Needles  Eye  Cnt-off,  and  repairs  begun  at  Oat 
Bed  Sheal  Jetty. 

*  See  Annnal  Beport  of  Chief  of  Engineers  for  1880,  pages  848  and  849. 
t  See  Annual  Beport  of  Chief  of  Eogineerg  for  1831,  pages  1030  and  1031. 
tSeeAunnalBoportofCbief  of  Engineers  for  1882,  pages  1108  and  1109. 
4  SeeAnnnalBcfkort  of  Chief  of  Engineers  for  1^83,  page  866. 
ISeeAnnnalReportof  Chief  of  Engineers  for  ier<3,  page  869. 
^  See  Annnal  Beport  of  Chief  of  Engineers  for  1884,  page  1056. 
**  See  Annnal  Beport  of  Chief  of  Engineers  for  1884,  page  104& 
65E 
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The  foKgomg  worit  tboroa^lii]'  olnarad  tbe  Wacc«maw  of  obitrootions  below  Coo- 
wb;,  bo  far  as  a  oarelal  ezammttliioa  and  dlligenr.  search  iodloaled.* 

Captain  Bixby  has  revised  the  Mtimate  for  the  itnprovemeDt  of  tbia  liver,  and  has 
recommeiitled  that  a  farther  total  of  S10:i,000  be  expended  in  tbie  way,  and  tbat  th« 
workbeexteniJed  above  Conway,  bo  aa  to  open  up  the  very  oomtiderable  comtneroeon 
that  portion  of  the  river.* 

186o-'86.  There  has  been  uo  work  of  any  kind  carried  on  ainoe  tbe  end  of  tbe  flsaal 
year  of  1865.  It  will  be  seen  tcota  tbe  above  that  work  baa  been  either  actually  cat^ 
ried  on  or  pmpoaed  at  intervals  for  the  past  108  yean. 

It  ia  generally  thought  nberevor  tbe  Jetties  have  been  completed  they  have  been    ' 
the  meanBof  increasing  tbe  depth  of  water  at  aachpointa. 

Tbe  following  appropriations  have  been  made  to  date  hereof : 

June  14,1830 $15,000 

March  3,1881 10,000 

Angnst  8,1882 4,400 

July  5,1884., tt.OOO 

Total $35,400 

RKCOMUKKDATIONS  FOK  MBXT  BEASOn's  WORK. 

It  ia  respectfnlly  recommended  that  the  improvement  of  the  river  be  carried  above 
'  Conway,  and  that  the  logs  and  snags  be  removed  from  tbe  ohanmil  during  low  water 
and  the  overhanging  growth  trimmed  and  cnt  away  at  high  water. 

It  ia  further  recommended  that  no  attempt  be  made  to  thotouglily  clear  tbe  river 
of  obatmotlons  at  the  time  of  the  first  working  over,  bnt  the  moat  tronblesome  Mid 
dangerons  impediments  to  navigation  be  removed  first  and  othera  afterwards,  aa  the 
river  is  worked  over  back  and  Ibrth. 

It  is  also  recommended  that  during  the  flush-water  period,  when  work  cannot  be 
done  to  advantage  on  the  Upper  Waccemaw,  the  Little  Needles  Eye  Cnt-off  tie  com- 
pleted, Big  Needles  Eye  Cut-off  made,  and  such  repairs  lo  and  completion  of  the  ex- 
isting Jettiea  be  prosecuted  as  may  be  deemed  necessary.  Owing  to  the  difficulty  of 
properly  olaasifying  the  work  npon  this  rirer  it  Is  respectfully  suggested  that  it  be 
done  by_  hired  labor  and  machinery,  which  method  of  work  it  is  thought  will  be  moat 
economical  and  advantageoos  to  the  Government. 


As  far  aa  baa  been  asoertalned  there  has  been  very  little.  If  any,  change  in  the 
commerce  on  this  rivet  since  tbe  date  of  my  last  annaal  report.  H  is  probable  that 
traffic  baa  somewhat  increased  npon  the  Upper  Waccemaw. 

The  oommeree  has  been  carried  on  by  the  neaalnnmbetof  Bailing  vessels,  stoamen, 
flat-boats,  &o. 

Tbe  olearing  oat  of  the  Upper  Wacoemaw  wilt  give  an  isolated  country  an  ontlet, 
and  thereby  will  at  onoe  increase  considerably  the  amount  of  trade  on  tbe  itver. 
Very  respeotihlly,  yoni  obedient  eervant, 

Ekid  Whitford- 
Capt.  W.  H.  BiXBT, 

Corpi  of  Engineers,  U.  S.  A. 
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*  See  Annaal  Boport  of  Chief  of  Engineers  foe  18%,  page  1106. 
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Tbfl  commene  baa  been  carried  on  bf  about  tbe  some  immber  of  iteamers  uid  sail- 
ing TMMle  as  reported  last  y far,  witb  the  addition  of  an  extra  propeller  ateamer  pnt 
00  the  river  during  the  ;ear. 

This  boat  carries  the  Uuited  States  mail,  freight,  aod  passengers,  and  is  an  entire 
■nooess.  Tbere  is  also  in  coarse  of  constrooUon  a  emalleteameron  the  npper  river  to 
be  med  above  Conway. 


IMFEOYBMBNT  OP  OEOEGETOWN  HAEBOB,  SOUTH  CAEOUNA. 

Georgetown  is  aitnated  at  tbe  head  of  Winyaw  Bay,  aad  at  the  con 
flneuce  of  the  Sampit,  Great  Pee  Dee,  and  Waccemaw  rivers  (the  lat 
ter  having  coDJointly  a  drainage  area  of  18,0{t0  square  miles),  and  itt  th(. 
natural  harbor  and  sea-port  for  all  commerce  passing  to  and  from  these 
rivers  and  their  tributaries.  Georgetown  is  also  a  railroad  terminus. 
This  harbor,  prior  to  goTernmeDtal  improvement  in  1880,  had  an  ex- 
cellent wellprotectod  anchorage  of  at  least  1  mile  in  length,  ISO  feet 
width,  and  16  feet  depth.  A  bar  of  about  2,850  feet  length  and  with 
only  9  feet  depth  of  water  was  the  only  obstacle  to  an  otherwise  good 
13  foot  navigation  from  Georgetown  13  miles  to  the  ocean.  The  com- 
merce of  this  harbor  is  estimated  to  have  then  been  about  $2,000,000  of 
transported  goods  per  year. 

The  original  project  of  1881,  as  continued  to  date,  proposed  for 
tl4,000  to  secDre  a  dredged  channel  of  200  feet  bottom  width  and  12 
feet  low-water  depth  entirely  through  this  bar.  This  estimate  was  based 
on  the  supposition  that  the  bar  was  composed  only  of  sand  and  moil.  In- 
adequate appropriations  delayed  all  work  until  1884,  and  when  actual 
work  vas  commenced  it  was  fonnd  that  the  sand  and  mud  was  a  mere 
thin  surface- covering  to  an  old  cypress  swamp,  involving  the  further 
removal  of  about  600  enormous  stumps.  The  aggregate  amount  ap- 
propriated upon  this  project,  up  to  the  ^Oth  June,  18S6,  is  912,000.  The 
present  estimate  (that  of  1SS5),  (39,000  for  the  Bnal  cost  of  the  work, 
is  based  upon  these  later  developments. 

Eleven  thousand  nine  hundred  and  eighty-six  dollars  aud  four  cents 
liave  been  expended  in  all  up  to  June  30, 1886,  giving  a  through  cut  en- 
tirely across  the  bar  with  12  feet  low-water  depth,  aud  with  a  variable 
width  of  from  40  to  80  feet.  The  commerce  of  the  harbor  is  now  about 
13,500,000  per  year,  showing  a  total  increase  of  91,500,000  per  year 
.  above  that  of  1880. 

The  special  work  of  the  year  is  as  follows:  Expenditures,  93,552.91. 

The  amount  appropriated  up  to  July,  1884,  was  too  small  for  eco- 
nomical work,  but  work  was  thencommencedbecanseimprovementwas 
so  much  needed  that  small  immediate  results  were  regarded  as  more 
valnable  than  larger  but  delayed  possible  results. 

Cnder  an  existing  contract  with  Mr.  Cephas  Gilbert,  of  Georgetown, 
work  was  coutinued  from  the  30th  June  to  13ih  August,  1885,  when  it 
bad  to  stop  for  want  of  further  funds.  Dnring  this  time  2,084  cubic 
yards  of  sand,  mud,  and  small  roots,  66  large  stumps,  and  1  log  were 
removed  from  the  channel-bed;  completiug  a  cut  entirely  through  the 
bar  from  Sampit  Eiver  to  Winyaw  Bay,  2,640  feet  Jong,  at  least  12  feet 
deep  everywhere  at  low  water,  and  80  feet  wide  over  860  feet  length, 
60  feet  wide  over  720  feet  length,  and  40  feet  vide  over  the  remaining 
1,060  feet  length. 
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Other  than  this,  and  office  work,  and  the  care  of  the  Goveniment 
property,  oothing  has  been  done  tor  want  of  funds.  This  work  has 
been  carried  on  with  great  vigor  and  tboroughness  under  the  immedi- 
ate BUperviaion  of  AHsistant  Engineer  Geid  WLitford.  Hia  full  report, 
JDclading  a  brief  history  of  past  work  upon  this  improvement,  is  here- 
with appended. 

Becommendations  for  futnre  workareasfollowB:  That  the  above  im- 
provement be  completed  in  accordance  with  the  present  approved  and 
adopted  project,  so  as  to  secure  a  channel  of  12  feet  dejitb  at  mean  low 
water,  and  of  about  200  feet  bottom  width,  entirely  through  the  bar, 
at  a  total  expense  of  $27,000  in  addition  to  the  $13.96  available  30th 
Jane,  1886;  this  amonnt  to  be  appropriated  in  two  yearly  inatellments 
of  $20,000  and  $7,000,  respectively.  Smaller  yeariy  appropriations  in- 
volving the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  aud  deteri- 
oration of  plant  will  increase  the  cost  of  the  work  by  about  $2,000  per 
appropriation.  Further  improvement  is  desirable  in  order  to  continue 
this  channel  by  a  similar  easy,  well  marked,  and  well  defined  channel 
entirely  through  the  upper  portion  of  Winyaw  Bay.  With  this  object 
in  view  a  survey  of  the  entrance  to  Georgetown  Harbor,  through  Win- 
yaw  Bay,  South  Oarolina,  is  desimble,  and  is  recommended  as  an  exteu- 
stOD  of  the  Georgetown  Harbor  improvement. 

The  channel  once  thoroughly  opened  will  probably  be  permanent. 
By  this  improvement  ocean  vessels  of  12  feet  draught,  after  once  cross- 
iug  the  Winyaw  Bay  Bar,  can  proceed  without  further  delay  15  miles 
further  to  their  anchorage  at  Georgetown. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  as  follows: 

The  present  channel  should  be  flrst  widened  tbronghout  to  60  feet 
width,  next  to  80  feet  width,  aud  so  ou,  each  successive  addition  to  the 
channel  width  being  carried  through  the  entire  length  of  cut.  The  re- 
moval of  stumps  must  accompany  or  follow  immediately  the  removal  of 
mud  and  sand.  Immediate  improvement  is  so  necessary  that  any  ap- 
propriation, however  small,  should  be  immediately  utilized. 

Georgetown  is  a  port  of  entry. 

Money  atatement. 

July  1,  1885,  amoout  Available |3,ij66  15 

July  1, 11^,  Bmonut  expended  darins  fisoal  year,  exclosive  of 

liabilities  outstanding  Julvl,  1885 fa.CSO  19 

July  I,  1886,  ootatanding  liabilities 2  00 

3,559  19 

July  1,  1866,  amoQDt  available 13  96 

Amount  appropriated  by  act  approved  August  5,  ie@6 5,000  00 

Amount  aTailabla  fot  fiscal  year  eliding  June  30,  1^7 5.013  96 

{Amonnt  (eatimated)  required  for  completion  of  existing  project 24,000  00 
AinonntthatcanbeprolitablyexpendediDflBcalyeBrendlngJnne30,1888  S4,0U0  00 
Submitted  In   compliance   trith  requiiementaof  section  'i   of  river  and 
barber  acts  of  1866  and  1967. 


ABBISTAHT  BNOINEBR. 

United  States  ENfliNEEn  Office, 

Geargttmim,  S.  C,  Fchnury  26,  1886. 
Caftaih  :  I  have  the  honor  to  make  tlin  following  annual  report  concerning  tha 
improvemoit  of  Georgetown  Harbor,  S.  C.j  to  date  of  present  fiscal  year. 
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ORNERAL  rXATURXS. 


This  barbor  is  aitiikted  at  the  head  of  Wioyaw  Bay,  about  i:)  miles  from  the  ocean 
Rnd  at  Georgetown,  a  place  of  considerable  comotercial  importsncP,  having  nearly 
3,000  inhabitants.  There  ia  one  railroad  here  on  which  is  run  daily  a  train  to  and 
from  Lane's,  a  station  on  tbe  nortbea«t«m  railroad,  giving  the  town  very  good  faoili- 
ties  for  mails  and  travel  in  any  direction. 

There  ore  regular  lines  of  large  first-class  scbooners  to  New  York  and  Baltimore, 
&a  well  as  lines  of  steamers  to  Cnarlestou,  8.  C,  and  up  the  various  rivers  emptying 
their  waters  into  Winy  aw  Bay. 

The  cultivation  of  tide-water  rice  is  largely  carried  on  in  this  vicinity,  and  mnob  - 
of  it  is  milled  and  prepared  for  Nortbem  markets  in  Georgetown. 
HISTORT  or  PAST  mPBOTXHBNT. 

1S79-'B0.  Theriverandharboractof  Jane  14, 1880,  provided  for  a  mrvey  of  a«org«- 
town  Harbor. 

This  work  was  aasigned  to  the  charge  of  Capt.  Cbarlee  B.  Fhillips,  Corps  of  Engi- 
neers, United  States  Army,  Jane  IT,  1860. 

1B80-'S1.  This  sarvey  was  completed  by  Charles  W.  Forst«r,  assistant  engineer,  be- 
tween tbo  19th  of  AuguBt  and  26th  of  September  this  same  year. 

Tberenort  that  fol^ifed  (for  details  see  pages  1036  and  1K)7  Annual  Report  of  the 
Chief  of  Engineers,  1661),  eiplaiued  the  eiistence  of  a  shoal  about  2,B&0  feet  in  length 
lying  across  tbe  month  of  Iho  Sampit  Hiver  and  f^m  one-half  to  1  mUe  from  George- 
town. Upon  this  shoal  a  depth  ot  9  feet,  st  ordinary  low  water,  was  reported,  with 
tbe  bottom  consisting  only  of  aand  and  sand  mixed  with  mud.  There  was  no  mention 
made  of  tbe  existence  of  stamps,  and  uothiug  of  tbe  kind  was  taken  Into  considera- 
tion la  forming  the  original  estimate,  amoonting  to  a  total  of  114,151,94,  for  which 
there  was  to  b«  removed  64,327  cubic  yards  of  material,  furnishing  a  depth  of  13  feet 
■1  mean  low  water,  and  a  width  of  200  feet  through  the  entire  length  or  the  ahoal. 

Captain  Phillips  recommended  theexpouditoreof  the  above  amount  (aee  hla  report 
to  theChief  of  Eagineen,  page  1035,  Annual  Beport  Chief  of  Eugiueers  for  18H1J.  The 
approved  project  contemplated  the  completion  of  the  project  as  staled  above. 

18»l-'d2.  The  river  and  harbor  act  of  August  2,  1882,  appropriated  $7,000  for  thia 
improvement.  Capt.  James  Merour,  Corpsof  Kngineers,  United  States  Army,  who  as- 
snmed  charge  of  this  work  upon  tbe  death  of  Captain  Phillips,  Jane  14,  18H1,  recom- 
inended  that  operations  should  not  be  commenced  (see  hia  t«port  to  the  Chief  of 
Engineers,  page  HT2  Annual  Report  Chief  of  Engineers  for  1883}  because  theamonut 
was  thoaght  to  be  too  small  to  accomplish  much  good,  and  Inasmnoh  as  the  construc- 
tion of  dikes  might  be  necessary  to  prevent  the  dredged  channel  from  ftlUng. 

18B3-'84.  The  river  and  harbor  act  of  July  6,  im,  appropriated  $5,0(»  for  this 
work,  making  a  total  of  {12,000  available. 

Capt.  F.  A.  ilinmao.  Corps  of  Engioeera,  United  States  Army,  who  snooeeded  Cap- 
tain Ueronr  In  March,  1884,  recommended  (see  hia  repo^  to  t^  Chief  of  Engineers 
Eoge  1053,  Annoal  Seport  Chief  of  Engineers  for  1884)  that  the  work  be  commenced. 
!a  also  stated  that  dikes  wonld  probably  be  required,  and  in  addition  possible 
periodical  dredging  to  keep  the  channel  open. 

18Bl-'d5.  Captain  Hi nman  wasBucceeded  by  Capt.  W.  H.  Bixby,  .Corps  of  Engi- 
neera,UnltedStates  Army,  in  the  charge  of  this  work  in  August,  I«h,  Having  been 
advertised  for  the  usual  length  of  time,  in  the  autumn  of  this  year  the  contract  was 
awarded  to  Cephas  Gilbert,  of  Georgetown,  8.  C.,  he  being  the  lowest  bidder. 

Active  preparations  were  begun  by  him  with  a  dipper-dredge  on  the  6th  of  Uo- 
cember  of  tbe  same  year.  At  tUD  beginning  large  cypress  stumps  were  encountered 
deeply  rooted  in  the  bottom,  and  upon  examination  toe  entire  lower  part  of  the  shoal 
to  be  dredged  was  found  thickly  covered  with  stumps.  This,  together  with  very  no- 
Ikvorable  weather,  greatly  retarded  the  progress  or  the  work,  and  the  stumps  im- 
mensely increased  the  cost  of  the  same  over  the  original  estimate.  To  June  30  of 
this  year  there  bad  been  dredged  ^nd  removed  from  tbe  shoal  a  total  of  20,924  cubic 
yards  of  material,  3  logs,  and  15  stumps  of  trees  over  1  foot  in  diameter.  At  this 
time  there  had  been  completed  one  cut  20  feet  wide  and  12  feet  at  mean  low  water 
through  the  entire  shoal,  and  several  other  cuts  asgregatiDg  a  total  width  of  about 
80  feet,  and  depth  as  given  above  had  been  finished  about  half  way  through  the  bar. 
WOBE  OF  PAST  TE4R. 

188&-'8fl.  After  June  30^  1885,  dredging  waa  continued  until  another  out  SO  feet  wide 
and  12  feet  deep  at  low  tide  was  completed  through  tbe  total  length  of  the  bar,  thus 
running  the  40  foet  width  for  a  distance  of  2,640  feet  doirn  to  tlie  12-foot  curve  in 
'Winyaw  Bay,  and  thereby  securiug  a  uniform  width  of  40  feet  through  tbe  entire  bar. 
From  this  last  cut  there  were  removed  2,684  cubic  yards  of  material,  I  log  and  G4i 
atampa  of  trees  over  1  foot  in  diameter.  As  the  dredging  was  extended  toward 
fiampit  Point  there  was  found  an  increased  nuiciKr  of  stumps  over  those  removed 
tann  tlte  flnt  «nt  throngli.  It  appeara  that  this  may  be  expected  to  be  the  ease  as 
thtt  ehuuial  U  widaood.    Aftsr  flushing  the  second  ant  throngli  Angnst,  1686,  on  tli« 
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13tb  the  work  was  snepeDded  owing  to  the  ezhaostiOD  of  ftiuds.  Shoot  A,  herewith 
seat,  shows  the  work  aoae  and  that  leA  to  bo  doue. 

For  the  next  neanon's  work  it  is  respectfully  recoumeudud  that  the  channel  be 
widened  by  working  from  east  to  west  and  that  each  eat  becorried  onttrelythronKh 
the  sbool  before  other  dredging  is  allowed  ou  any  other  porlioD  of  the  sbooi.  The 
dredged  channel  will  thus  be  rendered  soonest  serviceable. 

Captain  Bizby  recommended  (see  his  report  to  the  Chief  of  Enftineere,  in  Annual 
B«port  of  Chief  of  Enginoers,  pasos  1114  and  lllli,  18i^5}.  the  continuation  of  the 
work,  under  the  present  approved  project,  and  the  further  expenditure  of  $30,01)0, 
Inclnding  the  fnnds  then  available  (^,566.15). 

COmtKBCUL  BTATISTICS. 
There  fs  no  change  in  the  general  commerce  of  Qie  harbor,  so  far  as  I  am  aware, 
tanot  the  dat«  of  my  last  annnal  report. 

Very  rospectfally,  yonr  obedient  eerrant, 

EbID  WmTTORD, 
jMitUtnt  Engineer. 
Capt.  Wh.  H.  BnCBT, 

Corpt  of  Enginevn,  PL  S.  A. 
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The  commerce  has  been  carried  on  by  about  the  same  namber  of  sailhit;  vessels  and 
stoamera  as  reported  last  year,  with  the  addition  of  one  st«amer,  togetner  with  the 
artival  of  and  departure  of  several  sqnare-rigged  vessels  to  and  from  foreign  ports. 


IMPEOVEMENT  OP  THE  8ANTEE  RIVEE,  SOUTH  CAEOLINA. 

The  Santee  Eiver,  formed  by  the  CoDgaree  and  Wateree  rivers,  and 
emptying  into  the  Atlantic  Ocean  jaat  south  of  Winyaw  Bay,  han  from 
the  sea  to  its  headwaters  iir  the  monntains  a  total  length  of  about  6U0 
miles,  and  a  drainage  area  of  1S,414  square  miles.  It  was  formerly 
navigated  by  4-foot  dranght  boats  from  the  sea  up  to  Oolnmbia  on  the 
CoDgaree  and  Camden  on  the  Wat«ree. 

In  1880,  the  date  of  the  commencement  of  governmental  improvement, 
this  navigation  was  considerably  obstructed  and  blocked  at  all  stages 
of  water  by  sunken  logs,  snags,  and  floating  timber.  lx»  bar  eatrauce 
was  narrow,  crooked,  and  shifting,  with  only  about  1  feet  depth  of  water 
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at  low  tide,  and  so  sitaated  as  to  be  very  difficult  and  expensive  to  im- 
prove. Four  steamers  and  a  few  small  vessels  were  tbeu  running  upon 
portionsof  the  river.  Its  commerce  is  estimated  to  have  tben  been 
abont  t600,(H)0,  and  to  now  be  about  $1,400,000  of  transported  goods 
per  year. 

The  original  project  of  18S0  proposed  for  $101,000  to  provide  the  river 
with  a  good  outlet  through  Mosquito  Greek  to  Winyaw  Bay,  by  deep- 
ening and  straightening  this  creek  to  50  feet  width  aud  7  feet  depth, 
at  an  expense  of  $74,600;  and  to  secure  a  safe  and  unobstntcted  7- 
foot  navigation  in  the  river  itself  from  its  mouth  154  miles  upward  to 
Wright's  Bluff;  and  thence  a  similar  5- foot  navigation  30  miles  further 
to  its  bead  intbeCongaree  aud  Wateree  rivers  at  an  expense  of  (30,000. 
This  estimate  was  based  upon  a  hasty  and  inexpensive  survey,  which 
supposed  very  easy  and  cheap  dredging  aud  do  need  of  revetment  at 
Mosqaito  Creek,  and  comparatively  few  obstructions  in  Santee  Biver. 
Subsequent  work  and  examinations  developed  numerous  cypress  stumps 
and  much  hard  sand  to  be  removed,  and  much-  revetment  to  be  put  in 
at  Mosquito  Creek,  and  showed  the  river  obstructions  estimated  for 
were  far  below  the  number  per  mile  actually  taken  out  from  the  similar 
neighboring  rivers.  lu  both'cases  the  estimates  should  have  been  more 
than  doubled  to  agree  with  facts  later  developed. 

The  aggregate  amount  appropriated  upon  this  project  np  to  June  30, 
1886,  is  357,000.  The  present  estimates,  based  on  the  later  develop- 
ments, are  as  follows : 

ForHoeqnito  Creek  Cooal: 

60e,000  onbio  yards  dredging,  atSS^oeots $303,000 

l.MOstnmpB,  at  $30  each 4.1,200 

Drainage  and  dike  protection  againit  the  oeeaa 6,600 

6,000  linear  feet  ieTetitient,Btt3- 16,000 

Drawbridge  (aa  aonetnicted) S,600 

871,300 


irproiier; 


let  mOee,  at  1300  per  mile $55,200 

Dredging  and  rook  excaTatioiu 15,000 

Diking 5,000 

75,200 

346,500 

The  appropriation  of  1881  and  since  provided  only  for  work  upon  the 
outlet  of  the  river  tbrongh  Mosqnito  Greek  to  Winyaw  Bay,  aud  the 
approved  project  of  1881  for  this  expenditure,  aa  continued  to  date,  pro- 
posed to  secure  to  the  river  a  straightened  canalized  outlet  through 
Mosqnito  Greek,  7  miles  long,  30  feet  wide,  and  6  feet  deep  at  mean  low 
water,  and  to  constmot  one  draw-bridge  over  this  creek.  This  work 
was  estimated  at  $43,000,  but  being  estimated  on  the  same  basis  as  the 
previons  project,  this  amount  was  not  half  large  enough.  The  present 
estimate,  $144,000,  based  on  the  later  developments,  is  as  follows : 

33,000  cubic  yards  dredging  and  90  BtnmpB  (caves  and  deepening  eanal  to  6 

feet) $13,700 

94,W0  onbic  yards  dredKing  and  90  BtnmpH  (deepening  of  creek) 10,700 

lOO.OOO  onbio  yards  dredging  and  SO  etomps  (extension  of  canal) 40,000 

6,000  linen  feet  leTetment,  at  $3 18,000 

Drainage  and  dike  protection  against  Ibe  ocean 5,600 

88,000 
Already  spent 66,34B 

Total 143,346 

If  fooiid  neoeasaiy  a  tide-lock  ranst  l>e  added  at  a  farther  cost  of  perliaps  $5,000, 
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Fifby-flve  thousand  three  hundred  and  forty-six  dollars  and  thirty- 
seveD  cents  have  been  spent  in  all  npon  this  improTement  np  to  June 
30, 1886,  in  removing  119,396  cabic  yards  of  hard  sand  and  mad,  and 
618  cypress  Btnmps  and  logs,  thereby  cutting  15,610  linear  feet  of  canal 
30  feet  wide  and  5  feet  deep,froin  Mosqnito  Creek  toward Winyaw  Bay; 
in  making  necessary  surveys  of  tbo  whole  improvement,  and  in  bnilding 
a  draw-bridge  over  the  creek  (in  accordance  with  the  provisions  of  the 
cession  of  right  of  way  for  the  canal).  TSo  improvement  of  commerce 
haa  yet  been  produced,  nor  was  any  to  be  expected  therefrom  until  the 
canal  should  be  finally  completed. 

The  special  work  of  the  year  is  as  follows : 

Expenditures,  $14,093.62. 

The  amount  of  funds  available  at  the  commencement  of  the  fiscal  year 
was  too  small  for  economical  work,  but  improvement  was  so  mnch 
needed  that  small  i:!!mediate  actual  results  were  regarded  as  more 
valuable  than  larger  bat  delayed  possible  ones. 

Owing  to  its  variable  featores,  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Between  the  30th  of  June,  1885,  and  the  end  of  November  a  dredge, 
owned  by  a  company  in  Georgetown,  S.  C,  removed  13,354  cubic  yards 
of  mud  and  ditQcult  sand,  three  logs  and  9  stnmps  from  1,835  linear  feet 
of  new  canal,  and  further  removed  2,073  cubic  yards  of  cavea  and  slides 
from  667  linear  feet  of  old  canal,  thus  opening  the  canal  at  both  ends 
to  3  feet  draught  of  water  in  Moequito  Greek. 

The  junctions  of  the  canal  with  the  creek  were  rounded  off  to  facilitate 
the  entrance  of  boats.  Further  work  of  dredging  was  stopped  for  want 
of  available  funds.  The  canal  is  in  general  SOfeet  wide,aiid6feet  deep 
at  low  water,  hot  at  two  or  three  points  it  is  narrowed  by  caves  and 
slides  to  18  feet  clear  width  and  3  feet  depth. 

The  creek  entrances  are  at  present  narrow,  crooked,  and  shallow,  so 
that  when  the  canal  was  opened  in  November  it  would  allow  only  rafts 
and  boats  of  75  feet  length,  18  feet  width,  3  feet  draught,  to  pass  en- 
tirely through  from  Winyaw  Bay  to  the  Sautee  Eiver. 

Between  January  and  June  a  rolling  draw-bridge  of  40  feet  clear  span 
and  235  feet  length  (including  approaches),  allowing  the  passage  of 
wagons  10  feet  wide  and  13  feet  high,was  built  at  the  existing  roadway 
crossing  at  a  cost  of  less  than  (2,6U0.  This  draw-bridge  presents  a  fine 
appearance,  and  can  be  easily  maneuvered  by  one  man, and  gives  great 
satisfaction  to  the  traveling  public.  This  work  was  done  by  hired  la- 
bor, because  due  advertisement  failed  to  secnre  reasonable  bids. 

In  May  and  June  small  surveys  were  made  of  the  canal  and  adjacent 
river  at  its  two  ends  and  of  the  lagoons  and  marsh  between  the  cansi 
and  ocean,  with  reference  to  determining  the  best  connection  between 
tbe  canal  and  rivers  and  the  I>est  method  of  draining  the  lagoons  and 
marsh.  Tbe  results  favor  tbe  shortening  of  the  present  located  creek 
entrances,  the  closure  of  the  present  outlet  of  Lagoon  Greek  into  tbe 
Qovernment  Ganal,  tbe  establishment  of  a  catch -sand  fence  between  the 
lagoons  and  the  ocean,  and  the  drainage  of  the  lagoons  along  their  i'or- 
mer  drainage  lines  into  Little  Minim  Creek  and  the  Santee  River.  Fall 
reasons  for  tbeseminor  constructions  will  be  given  prior  to  commencing 
actual  work  thereon. 

On  tbe  19th  April,  at  a  time  of  excessive  liigh  tides  and  heavy  winds 
from  the  ocean  side,  a  time  when  tbe  ocean  salt  water  might  have 
terribly  washed  over  the  low  beach  into  tbe  Lagoons  Ganal,  tbe  canal 
was  closed  by  an  inexpensive  dike — first,  as  a  safeguard  against  a  barely 

..G(.HW|C 
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ponQile,  thoagh  improbable,  fatare  iqjury  to  the  rice  iDterests  dnriiig 
thepresentiocompleteconditioDof  the  canal  and  the  present  rice-grow- 
ing season,  and,  second,  as  a  means  of  completing  desirable  observa- 
tions as  to  the  motion  and  qaality  of  tbe  water  Id  the  caual  with  lefer- 
wce  to  tbe  merits  or  necessity  of  a  fatare  fiood-gate  or  tide-lock  in  the 

A  series  of  inspections  and  special  ezaiDinations  were  commenced  in 
December,  1885,  while  the  canal  was  open,  in  order  to  determine  whether 
tbe  opening  of  the  canal  had  damaged  or  woald  damage  the  rice  inter- 
ests of  the  neighborhood  by  the  introdnotlon  of  salt  or  impure  water. 
A  fnlt  report  of  the  resnlt  of  these  examinations  was  rendered  on  tbe 
25Ui  Febrnary,  1886  (since  published  in  Honse  Ex.  LXoc.  'So.  114,  Forty- 
ninth  Congress,  first  session ;  copy  inclosed).  From  the  26th  March, 
the  commencement  of  the  rice  planting  season,  iip  to  tbe  30th  Jnne,  1886 
(tbe  3l8t  of  March  accidentally  omitted),  inspections  of  the  canal  have 
been  made  daily  and  nnmerons  samples  of  water  at  various  points  have 
been  collected  and  bottled.  These  inspections  commenced  while  tbe 
canal  was  open  and  continned  after  the  canal  was  closed,  and  they  have 
been  snpplemented  by  several  special  inspections,  some  made  by  a  rice 
planter  of  long  experience,  some  by  tbe  assistant  engineer,  some  by 
•  myself,  one  of  tbe  latter  having  extended  over  tUe  whole  length  of  tbe 
canal  at  a  moment  when  all  conditions  were  most  nofavorable  to  tbe 
puieness  of  the  water  in  the  canal,  and  on  a  day  and  even  boar  when 
iq>e(»dl  complaints  were  being  made  nnknown  to  me  at  tbe  time.  lu 
the  last  of  May  and  throogh  June  heavy  fresbets  in  the  Pee  Dee 
and  Santee  rivers  floodetl  the  rice-fields  with  fresh  water.  All  the 
eridence  collected  from  these  examinations  and  inspections  and  from 
M  other  reliable  sources  tends  to  show  that  Mosquito  Creek  has 
been  no  salter  and  no  more  impure  since  the  opening  of  tbe  Government 
Gaoal  than  it  was  before  such  opening,  and  they  show  that  while  the 
Oovemment  Canal  was  open  (and  since)  some  of  the  salt,  bad,  or  impure 
water  in  the  Government  Canal  has  come  trom  tbe  rice-planters'  canals 
and  tbe  rest  of  it  has  come  from  the  upper  tidal  basins  of  the  creek  it- 
self, and  none  of  it  bas  come  through  tbe  Government  Caoal :  that  by 
reason  of  the  canal  there  bas  been  no  flow  of  salt  water  into  Mosqaito 
Creek  nor  any  injary  to  the.  rice  interests;  and  that  tbe  preponderance 
of  motion  of  water  in  tbe  canal  has  been  from  the  Santee  Biver  towards 
Winyaw  Bay,  this  being  the  direction  which  will  benefit,  instead  of  in- 
juring, the  rice  interests. 

Tbe  commencement  of  this  canal  in  1881-'82  and  its  opening  in  1885 
have  been  bitterly  opposed  by  Mr.  B.  Fon  Lowndes,  a  rice  planter  of 
Hosqnito  Oreek.  In  ISSl-'SS,  after  a  delay  of  four  months  and  a  fnll 
investigation  by  the  War  Department,  his  objections  were  found  insof- 
fldent,  and  work  was  ordered  to  be  resumed.  (See  action  of  Secre- 
tary of  War,  dated  3d  March,  1882,  on  letter  of  Engineer  Department, 
witti  eighteen  inclosnres.)  In  December,  1886,  another  vigorous  at- 
tempt was  made  to  delay  work  by  complaints  that  tbe  opening  of  the 
canal  bad  damaged  the  rice  interests,  and  that  the  canal  must  be 
closed  or  famished  with  a  tide-lock.  My  fall  report  of  25tb  February, 
1886,  showed  that  past  damage  was  imaginary,  and  that  future  dam- 
age, when  probable,  woald  be  prevented  by  simple  means  available 
tp  the  Engineer  Department,  as  had  been  previously  stated  to  Mr. 
Lowndes. 

Another  attack  was  later  made  by  Mr.  B.  Ton  Lowndes'  own  peti- 
tiott  to  Congress,  dated  6th  February,  1886,  accompanied  by  the  peti- 
tion, dated  Ist  February,  1886,  of  sixty -two  other  persons  claiming  to 
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be  interested  io  rice  cnltivatioo  on  Mosqnito  Oreek,  and  repeating  tbe 
complaints  previonsty  made  by  Mr.  Lowndea.  These  petitions  were, 
by  my  letters  of  18th  March  and  Ist  of  May,  shown  to  be  without  re- 
liable foundation,  and,  fnrthermore,  several  of  the  signers  of  the  lat- 
ter petition  afterwards  came  forward  and  made  affldavitf^ee  my  letter 
of  lat  of  May)  that  at  the  time  of  signing  the  petition  they  were  labor- 
ers in  the  employ  of  Mr.  Lowndes;  that  the  petition  was  not  read  to 
them  before  signing;  that  they  did  not  know  the  purport  of  said  petition 
at  the  time  of  signing ;  that  the  rest  of  the  sixty-two  persons  were  also 
laborers  in  the  employ  of  Mr,  Lowndes;  and  that  they  had  never  seen 
any  material  change  in  the  Mosquito  Creek  water  resulting  from  the 
outflowing  nater  tbrongli  the  United  States  Canal.  Considering  tbe 
volaminous  official  correspondence  connected  with  Mr.  Lowndes'  last 
complaint,  tbe  insafficiency  of  his  reasons,  the  damage  to  the  com- 
mercial interests  of  the  neighborhood  by  these  nnnectssary  delays,  the 
annoyance  to  tbe  progress  of  the  work,  the  expense  of  otherwise  nn- 
neceasary  inspeclious  and  examinations,  the  comparatively  small  valae 
of  the  Lowndes  property,  rated  for  taxation,  buildings  incladed,  at 
97,0^  in  1881,  at  the  time  of  commencement  of  the  canal,  and  the  man- 
ner in  which  Mr.  Lowndes'  petitions  appear  by  affidavit  to  have  been 
obtained  from  men  ignorant  of  what  they  were  signing,  I  recommend  ' 
that  further  similar  complaints  fVom  Mr.  li.  I'on  Lowndes  be  answered 
by  a  mere  reference  to  past  records. 

During  tbe  past  year  the  work  of  this  improrement  has  been  carried 
on  with  great  vigor  and  thoroughness  under  the  immediate  supervisiou 
of  AssistauC  Engineer  Iteid  Wfaitford,  whose  report  (including  a  brief 
history  of  past  work  upon  this  improvement)  is  appended. 

Becommendattons  for  futnre  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
approved  and  adopted  project  of  1881,  so  as  to  secure  to  the  Santee 
Biver  a  straightened  canalized  outlet  tbrough  Mosquito  Creek  7  miles 
long,  30  feet  wide,  and  6  feet  deep  at  mean  low  water  at  a  total  expense 
of  $88,000,  in  addition  to  the  91,653.63  available  30th  June,  1886,  this 
amount  to  be  appropriated  in  two  yearly  installments  of  $48,000  and 
$40,000  respectively;  also  that  this  improvement  be  extended  in  ac- 
coraance  with  the  proposed  original  project  of  1880,  so  as  to  secare  a 
safe  and  unobstructed  7-foot  navigation  ^m  the  month  of  the  Santee 
Biver  164  miles  upward  to  Wrighfs  Blnff,  and  thence  a  similar  5-foot 
navigation  30  miles  fnrther  to  its  head  in  the  Congaree  and  Wateree 
rivers  at  a  total  expense  of  $75,000,  to  be  appropriated  in  two  yearly 
installments  of  about  $45,000  each.  Smaller  yearly  appropriations,  in- 
volving the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinished  work,  estra  snperiutendeuce,  and  deteri- 
oration of  plant,  will  increase  the  cost  of  the  work  by  trom  $2,000  to 
$6,000  per  appropriation.  It  is  estimated  that  this  last  recommended 
improvement  would  at  once  (as  already  shown  by  past  experience  on 
the  neighboring  Pee  Dee  Eiver)  increase  the  Santee  Biver  commerce  by 
from  $1,000,000  to  $2,000,000  per  year.  Further  improvement,  so  as  to 
increaFe  the  above  widths  and  dcptbs  of  either  canal  or  river,  is  not  rec- 
ommended until  commerce  shall  havesbowua  further  immediate  neces- 
sity therefor. 

After  this  improvement  is  fluisbed,  its  proper  maintenance  may  cost 
from  $3,000  to  85,000  per  year. 

It  is  desirable  that  two  more  short  cut  offs  should  be  made  across  long 
loops  of  Mosquito  Creek,  and  perhaps  one  located  cut-off  be  changed 
in  positton.    The  expense  of  obtainiug  the  right  of  way  for  these  cat- 
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offB,  if  anything,  will  be  sligbt.  It  is  therefore  recommended  that  soch 
small  portion  of  the  amount  appropriated  for  the  improvement  of  the 
Santee  Birer,  South  Carolina,  as  is  deemed  advisable  hy  the  Seci'etar;  of 
War,  may  be  used  for  acquiring  the  right  of  way  for  the  proposed  proj- 
ect, the  aaid  right  of  way  to  be  obtained  by  agreement  with  parties  in- 
terested, or  in  the  event  of  failure  to  make  a  reasonable  agreement,  by 
eoudemnation,  as  provided  for  by  the  laws  of  the  Btate  of  South  Caro- 
lina. 

This  improvement,  as  regards  cost  and  order  of  worfe,  should  be  car- 
ried on  as  follows : 

Five  tbonsaad  six  handred  dollars  for  side-drainage  and  protectioD 
of  the  caual  against  the  ocean,  of  which  $1,000  for  a  drainage-ditch 
from  the  Lagoons  into  Little  Minim  Greek;  01,000  for  a  catcb-sttod 
fence  to  form  a  saofj-dane  at  the  rear  of  the  ocean  beach^and  $600  for 
a  dike  across  Lagoou  Creek  joet  above  where  it  now  enters  the  canal. 

Thirteen  tbonsand  seven  hundred  dollars  for  redredging  caves  and 
Blides  from  the  e:£i8ting  canal  and  deepening  it  everywhere  to  6  feet 
depth. 

Ten  thousand  seven  hundred  dollars  for  deepening  Mosquito  Creek, 
between  the  canal  and  the  Santee  and  the  Winyaw  entrances. 

Forty  thousand  dollars  for  extending  the  canal  along  \te  located  line 
(including  four  cut-offs). 

Eighteen  thousand  dollars  for  revetting  the  side  of  the  canal  where 
necessary. 

Thla  riv«T  and  Mosqaito  Creak  are  in  the  oollection  distrtot  of  OeorgotowD,  8.  C. 

Money  atatement. 

Joljl,  1885,  omoDDt  avftilable $16,647  05 

Jul;  1, 1686,  amonnt  expended  daring  fiscal  7ear,  exclQitve  of 

UabilitLeHoutaUndlngJoly  1,  1686 $14,657  33 

Jnljl,  1886,  ontatouding  liabUltiea 436  09 

14.993  43 

J11I7  1, 1S86,  amoimt  available 1,053  63 

AnwaDt  appropriated  b7  aot  approved  Aogiul  6, 1886 18,750  OO 

Amonnt  available  fbr  fiscal  year  ending  Jane  30, 1887 30,403  63 

1AiiMiaiit(estimated)reqtiired  foreompletion  of  existing  projeot 160.000  00 
AmonotthatoajibepioBtably  expended  In  fiscal  vearBiidingjDne30,1888    93,000  00 
Babmittod  In  oompllance  with  reqniremonts  of  section  3  of  liver  and 
harbor  acta  of  ltS66  and  1867. 


ir*. 

Price. 

1 

1 

H.  A.  BomMj  Sogliieerliii  Work^  BalUmDn, 
BunaolT.  SkinMr,  Wllii.lnBton.W-C 

CieTBl»Da.0hio. 

r.'S:s".^Si!i£f'«"^ 

iT  mUerial*  la  qW  nwikat  U 
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RBPORT  or  MR.  SUD  WHITFORD.  ABSiaTAKT  SNOINBBB. 

Cmitxd  Statxs  Enguibbb  Office, 

Gtorgeiomt,  B.  C,  Juit«30,  1U86. 
Captain  :  I  bnvB  the  honor  to  make  the  following  mport  opou  the  improvemrat  of 
,tbe  Skotee  Bivor  to  d>t«  of  fiaoul  year  now  ending : 

OKNKKAL  FKATDRX8. 

The  8ftntee  is  formed  hf  the  Congftiee  and  Wateree  rivere  uniting  their  waten,  aD<) 
after  flowing  aboQt  184  miles  in  a  KeneraHysoatherl;  direction,  emptieeitswaterB  into 
the  Atlantic  Ocean  neat  Winyaw  Bay  Bar. 

The  river  traveraes  a  eoantry  noted  for  the  number  of  virgin  foreerta,  yieldiog  an 
excellent  quality  of  cypr«e«  and  other  vaiaable  timbers,  besides  the  aoil  le  fitrtile  'au<l 
well  adapted  to  thi<  piodactioa  of  oottou,  com,  aod  amall  grain  of  various  kindn. 

On  the  lower  part  of  the  river  tide-wa(«r  rice  is  onltivat«d  by  irri^lion.  There  ia 
probably  a  greater  bnili  of  this  crop  anuaallyharveated  and  shipped  than  in  any  otbur 
•ration  of  Bontb  Carolina.  . 

Moeqnlto  Creek  ia  a  very  crooked  tide-water  stream,  which  oonneote  Winyaw  Bay 
with  Santee  River.  The  middle  portion  of  the  creek  la  so  narrow  and  filled  up  a«  t^ 
be  impassible  for  even  small  boats,  bnt  either  end  is  wide  and  deep  enough  for  ordi- 
nary steamboat  navigation.  It  is  said  that  years  ago  Mosqaitb  Creek  at  every  point 
was  snfBciently  wide  and  deep  to  allow  boats  of  considerable  size  to  pass  throngb.  A 
vessel  drawing  &  feet  was  known  to  go  this  way  frnm  river  to  bay. 

From  long  neglect  and  disuse  the  creek  became  filled  up  and  narrowed  to  ita  pres- 
ent condition.  The  sea-ontlot  or  bar  at  the  month  of  the  Santee  River  is  very  shal- 
low, probably  having  only  3  feet  of  wat«r  at  low  tide.  In  ^onaeqnence  of  this  ic  is 
very  difflcnit  for  safe  and  easy  navigation.  In  every  dirootion  at  the  mouth  mufl- 
flals  extend  to  quite  a  distance,  rendering  any  improvement  towards  deepeniai;  ttie 
bar  expenaive  and  not  expeditions.  For  these  reasons  no  known  attempt  has  ever 
been  made  towards  improvement  in  this  way.  Therefore,  on  account  of  the  natural 
state  of  things  thus  existing  at  the  mouth  of  the  river,  it  was  thaiiKht  advLHBblu  ttod 
economical  to  provide  an  outlet  to  the  sea  elsewhere  for  the  commerce  coming  froui 
the  lat^e  area  of  country  which  this  river  drains.  With  this  in  view  more  than  outi 
attempt  has  been  made  to  complete  this  route,  both  by  way  of  Win.vaw  Bay  ami 
through  Cooper  River.  So  far  as  knotrn,  all  efforts  t«  improve  this  river  have'  buou 
directed  in  furnishing  this  outlet,  iuasmnch  as  this  matter  seemed  to  have  been  of  first 
importance  in  this  conueotion,  all  of  which  will  be  explained  tu  the  following  notes 
and  extracts  touching  npon  the  history  of  the  river's  improvenicnt : 

1734.  "Whereas:  The  passage  to  and  from  Winyaw  is  much  inipede<l  by  meann  of 
sand  Itlling  up  the  nsual  passage  called  the  Breach;  Be  it  therefore  enacted,  by  the 
authority  aforesaid.  That  a  cut  or  cuts  tie  made  and  kept  open,  at  or  near  the  head 
of  the  Barkesdale  Creek  to  old  Towns  Creek,  at  the  discretion  of  the  commissi  on  nm 
hereinafter  nsmed,  sufficient  for  a  boat  that  drnwe4  feet  of  water,  the  charge  of  whittli 
enter  cuts  shall  be  bourne  by  the  inhabitants  of  the  parish  of  Prince  Frederick,"  Sen.* 

178C.  An  act  of  this  year  was  passed  to  form  a  company  to  cat  a  canal  from  Santea 
River  to  Cooper  River,  thence  to  Charleston. 't 

1809.  An  act  of  this  year  -was  passed  to  establish  a  company  to  cut  a  canal  from 
Sampit  Hlvor  into  Santee  Hiver.'j 

iei9-'80.  An  act  of  the  United  States  Congress  of  March  3, 1879,  pro^-ided  for  an 
examinatiou  of  the  Santee  River. 

The  examination  was  made  under  the  djnotion  of  Capt.  Charles  B.  Phillips,  Corps 
of  Engineers,  in  the  following  November.  Captain  Phillips  recommends  that  the 
snm  of  (104,4^  be  expended  npon  the  improvement,  which  would  include  an  ootlet 
to  Winyaw  Bay  via  Mosquito  Creek,  or  a  rente  further  np  from  Minim  Creek  acroaa 
to  Winyaw  Bay.} 

1661.  An  act  of  Congress  of  March  3  appropriated  (33,000  for  Improving  Santee 
River  by  deepening  and  etraighteiung  its  outlet  to  Winyaw  Bay  through  Hoaqnito 
Cieek.l 

*  Extracts  from  back  acts  of  South  Carolina  legislature, 

tThis  canal  was  actually  either  partially  or  entirely  completed,  but  the  work 
proved  too  narrow  and  shallow  for  enccessfnl  service,  and  hence  it  was  abandoned. 
This  work  is  fully  described  in  one  of  General  Q.  A.  GiUrnore's  reports,  page  1148 
Report  of  Chief  of  Engineers  for  1H81. 

t  An  old  canal  which  crosses  the  public  road  l>etween  Georgetown  and  Sonth  Island, 
6  miles  from  either  place,  shows  to  have  been  partially  excavated.  It  was  evidently 
abandoned  before  completion,  ard  it  ia  not  known  which  of  the  above  acts  refers  l» 
this  particular  work. 

iSee  Annual  Report  of  Chief  of  Engineers  for  1630,  page  917. 
Bm  Aanoftl  B«part  of  Chlaf  of  £ngiiie«n  for  1681,  pag«  11. 
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Capt  Jftroea  Ueicnr,  Conw  of  Ead^oeera,  United  States  Ann;,  aaanmed  contivl  of 
tbe  iTork  npon  the  death  of  Captain  Phillips,  June,  1881. 

ISta.  Hosqnito  Creek  wM  aorvey ed  this  year  noder  direction  of  Captain  -Herour, 
who  formed  a  project  for  the  *ork,  which  was  approved. 

The  project  con  tern  jilated  completing  the  paHBB|;e  from  Winyaw  Bay  to  Saolee 
BivcT  by  m^dng  certain  cuts  and  nsing  some  portions  of  Mosquito  Creek,  eo  that  ft 
depth  of  6  feet  at  low  tide  and  a  width  of  30  feet  at  same  stage  of  water  woald  exiat 
At  every  point  on  tho  route.  Tbe  project  also  embraced  the  coOBtraction  of  a  draw- 
bridge over  Mosquito  Creek. 

Alraat  this  time  strone  and  pretiiBteDt  oppositioo  to  the  vork  proposed  arose  ainoDg 
theiiceplantetsontheSanteeendof  Moaqnito  Creek,  headed  by  Ur.  E.  Ton  Lowiides, 
himself  a  prominent  planter,  upon  the  ground  that  thelrrigating  fresh  water  In  Moa- 
quiCo  Creek  nonld  be  destroyed  Uy  the  Unilcd  States  Canal  projecting  salt  water 
from  Winyaw  Bay  into  said  creek,  thus  damaging  their  rioe  oropa.* 

Captain  Mercnr  therefore  had  lull  tidal  ohacrvatione  taken  iu  San  tee  and  Winyaw, 
from  the  result  of  which  he  based  hia  opinions  to  the  effect  that  the  planters  had 
nothing  to  fear  from  salt  -water  injuring  them,  aa  coming  from  Winyaw  Bay  via  pro- 
poMd  work  of  United  States.  Upon  this  subject  Captain  Meronrmadeafoll  andcoD- 
TicciDg  report, 

1S83.  Mr.  W.  A.  Moore,  asslstaDt  engineer,  was  placed  iu  local  charge  of  the  work 
this  year.    An  act  of  Angnst  2  ^propiiated  |SO,IXIO  more  for  this  work, 

18H2-'83.  The  work  both  for  -dredgiag  and  building  hridge^as  advertised  in  the 
■Moal  manner,  hnt  no  bids  "were  received  for  the  former,  and  toose  for  tho  tatter  were 
causidered  too  high.  For  these  reasons  authority  was  granted  for  doing  tbe  work  by 
hired  labor  and  moohinety.t  " 

Ur.  L.  F.  Miller,  of  Sonth  Island, S.  C,  the  originator  and  indefatigable  friend  of 
this  work,  who  never  despaired  during  ite  darkest  honrs,  when  most  opposed  by  tbe 
combined  force  of  all  tbe  rice  planters  on  or  near  Mosquito  Creek,  made  np  a  com- 
pany compoeed  of  tour  gentlemen  residing  in  Genrgelown,  who,  with  him,  snbsctibed 
the  necessary  funds,  which  enabled  bim  to  build  a  first  does  rotary  dredge,  Allen 
patent.  This  dredge  was  furnished  by  agreomeut  to  the  United  Slates  to  do  tbe 
«ork  of  dredging.  Before  active  operations  had  really  begun,  but  o^er  tho  work 
wni  ordered  to  be  commenced,  this  work  was  countermanded  at  the  request  of  the 
Senators  from  Sonth  Carolina  to  the  Secretary  of  War. 

The  object  in  thus  slopping  tlie  work  was  to  give  Mr.  B.  I'on  Lowndes  an  opportn- 
oily  to  be  heard  for  himself  and  others  in  opposing  the  work. 

The  Secretary  of  War,  after  giving  Mr.  Lowndes  a  full  hearing,  ordered  tbe  work 
toberesnmed.    (See  indorsement  ol  Secretary  of  War  of  date  March  3, 1882.) 

1863-.'(M.  The  work  of  dredging  tbe  first  cnt  was  comuienced  on  Mosouito  Creek, 
■boat  1.7  miles  from  its  Santee  month,  on  Miller'a  main  canal,  tbe  18th  day  of  Jtdy, 
ltM3.  The  dredge  at  once  encunntered  large  cypress  stumps  (and  they  contiuned  for 
9,aoo  feet)  on  the  line  of  the  cut,  which  was  not  expected. 

Keid  Whitford  was  placed  in  local  charge  of  the  wotk  Nuveniber,  1883,  vico  W.  A. 
Uoore,  resigned.  Captain  Mercnr  was  relieved  of  the  controlof  the  work  by  Captain 
F.  A.  Hinman,  Corps  of  Engineers,  United  StatesArmy,  in  March,  1884. 

To  the  end  of  tho  fiscal  year  m64,  the  following  had  been  accomplished :  Six  rice- 
field  tranks,  30  feet  by  6  feet  by  1  feet,  were  conslnioted  of  pine  lumber  and  bedded 
'a  tbe  irrigating  ditobea  leading  from  L.  P.  Miller's  land  iuto  tbe  canal.  The  most 
ot  these  were  either  damaged  or  moved  from  their  positions,  because  of  the  canal 
bonk  caving  under  theweigbtofthedeposited  material.  Two  Hat-bottom  boats  were 
boilt  for  crosB-sectioning  and  aurveving  purposes.    Some  temporary  revetment  of 

pine  piles  and  btnsh  were  constructed  a"  '"      -'----■-"--•---'-' ■  -■ 

Tsted  staff  f^m  rnnning  back. 


pine  piles  and  btnsh  were  constructed  at  low  places  in  the  bank  to  prevent  the  exc»' 


A  coffer-dam  dike  was  built  behind  the  dredgeso  tbatsbemight  have  aflxed  height 
"f  still  water,  to  save  the  expense  of  raising  and  lowering  the  crane  aa  tbe  tide  rose 
■ad  fell,  and  at  the  same  time  the  volnmeolwater  thus  held  in  tbecut  kept  the  bonks 
from  excessive  caving.    Three  hundred  and  fifty  feet  of  movable  retaining  wall  was 

CKpared  and  operated.  This  was  made  in  10-foot  sections  of  It-iuch  plank,  with  3  inch 
J  'i  inch  upright  poats  and  braces.  This  wall  was  p'iccd  about  tO  feet  from  the 
^KB  of  the  cat  and  parallel  to  it,  to  hold  back  the  deposited  material  which  wonld 
otherwise  have  run  back  and  lessened  the  depth  dredged.  Tbe  wall  waa  moved  Dp 
■Dd  Tenet  as  fast  as  the  dredging  advanced. 

The  dredge  cnt  30  feet  wide  and  5  feet  deep  at  mean  low  wat«r,  a  total  distance  of 
'iBGOfeet.  and  removed  58,317  cubic  yards  of  material,  &0I  etumpe,  and  1  log.t  An 
•olof  July,  1684,  appropriated  $15,000  for  this  work. 

ISM-'STi.  Captain  Hinmnn  was  relieved  by  Capt.  W.  H.  Bizby,  Corps  of  Engiueen, 
iJniled  States  Army,  in  Augnsl,  1864. 


'See  Annual  Report  of  Chief  of  Engineers  for  18S3,  pages  1110  and  1111. 
I  See  Annnal  Report  of  Chief  of  Engineers  for  1883,  pagee  870  and  871, 
tSee  Anaaal  Report  of  Chief  of  Eogineera  for  1884,  pages  1050, 1051. 
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width  of  30  feet  and  to  a  depth  of  5  feet  at  d 

llie  quantity  of  material  removed  therefrom  amotiDtedto  47,625  cubic  jarda  of  mud 
and  sand ;  also  4  large  cypreea  lofca  found  buried  in  tbe  soil. 

Operated  6,040  feel  of  retaining  mnd-wallH.  tvnd  built  500  feet  of  new  wait. 

The  ooffer4am  dike  was  moved  ap  and  rebuilt  nearer  tbe  dredge.  Veioe  of  luud 
Hand  were  come  in  contact  with  in  eucb  araounts  as  to  greatly  retard  the  progreaa  of 
the  work. 

A  carefal  but  cheap  stadia  anrvey  waamadeof  the  entire  length  of  Uo«qnito  Creek, 
and  alao  of  tbe  line  of  onttiug. 

Captain  Bixby  recommended  that  thia  work  be  completed  under  the  existing  pro- 
ject, namely  by  catting  30  feet  wide  and  6  feet  deep  at  mean  low  tide,  and  that  the 
improvement  M  extended  up  the  Santos  Biver  proper;  the  draw-bridge  also  be  con- 
atmctcd  over  Mosquito  Cieex.  He  does  nut  at  present  recommend  any  width  greater 
than  SO  feet  or  depth  more  than  6  feet  at  low  tide  be  made  in  straightening  Hos- 
qnito  Creek.* 

1885-'86.  Work  of  dredging  was  continued  under  the  exietioj;  project  till  November, 
1885,  when  the  work  cea«ed  for  tbe  want  of  funds. 

Ftom  tbe  end  of  June,  lti6!>,  to  the  end  of  November,  same  year,  the  following  work 

The  dredge  cut  a  distance  of  1,835  lincu  feet  and  removed  13,354  cubic  yards  of  ma- 
terial (for  the  most  paft  bard  sand,  which  was  difBc'ult  to  excavate),  3  logs,  and  9 
stumps,  found  under  the  surface  uf  the  gronnd. 

The  foregoing  work  oompIet«d  tbe  cat  to  its  intersection  with  LaeooD  Creek,  and 
tbue  water  connection  was  made  between  Winyaw  Bay  and  Santee  Biver.  After  the 
dredge  bad  reached  thia  point  she  was  turned  back  over  the  cut  t«  remove  the  slides 
whico  had  come  In  after  her.  The  funds,  however,  were  exhausted  before  the  cut 
ooald  be  in  this  way  cleaned  ontor  deepened  to  itsoriginal  depth  and  width,  and  the 
machine  only  succeeded  in  removing  slides  to  the  amount  of  t!,073  cabic  yards  before 
tbe  work  had  to  be  stopped. 

Tbe  present  least  avaflable  width  of  the  cut  is  18  feet  and  its  depth  3  feet  at  low 

In  December,  1886,  Hr.  Lowndes  again  brought  up  the  qut>etion  of  damage  to  his 
rico  lands  by  the  salt  water,  which  he  said  would  flow  through  tbe  United  States  ca- 
nal f^om  Winyaw  Bay  Into  the  Saiitee  end  of  Mosquito  Creek,  and  therebv  totally 
Erevant  his  n^ing  the  Mosqnii«  Creek  water  for  irrigating  purposes,  as  be  had  done 
eretofore.  Mr.  Lowndes  pressed  his  side  of  the  question  with  unfaltering  perti- 
nacity. 

Id  this  connection  extenidve  water-tests  and  current  observations  were  made,  and 
numerous  surveys  and  maps  completed,  all  of  which,  together  with  an  exhaustive 
report  on  the  same  subject,  was  forwarded  in  February,  ItfdO. 

The  tidal  and  other  observatious  upon  the  whole  went  to  prove  that  Mr.  Lowndes's 
fears  were  sronndless,  and  that  tbe  present  necessity  for  a  tide-lock  in  the  United 
Htates  Canal  as  be  wished  could  not  be  at  onoe  seen. 

It  was  admitted,  however,  that  there  was  a  possibility  of  salt  water  finding  its  way 
into  Mosquito  Creek  aorosii  the  South  Island  sea-beaob  into  the  lagoon,  and  after- 
wards through  tbe  United  States  CanaL 

Captain  Bixby  recommended  that  if  any  decided  iudicatiooB  of  damage  were  seen 
coming  from  tbie  direction  tbe  canal  bo  cloeed  by  the  eoffer-dam  dike  at  once. 

Owing  to  tbe  width  of  the  cut,  and  its  aballow  depth  at  certain  points,  cansed  by 
slides,  it  could  not  be  of  much  use  to  commerce  till  tbeywere  taken  out,  and  for  these 
reasons  tbe  closure  of  the  canal  in  its  present  condition  would  place  the  public  atlesa 
ioconvenience  than  under  other  circnni stances. 

For  the  above-mentioned  reasons,  and  also  becauao  a  northeast  gale  was  prevailing 
along  tbe  coast,  forcing  the  water  over  South  laiand  beach,  Captain  Biiby  decided 
to  eloae  the  cut,  which  waa  done  iu  April,  18e6.  A  second  and  impnrtant  reason, 
however,  for  its  being  closed  was  to  enable  daily  and  exhaustive  tidal  observations 
to  be  made,  in  order  that  the  neceesity  of  a  tide-look  might  be  dctermined- 

Mosqulto  Creek  draw-bridge,  which  is  235  feet  length  over  all,  with  a  clear  roail- 
way  width  of  10  feet,  was  commenced  in  February,  iBUCi,  and  completed  in  April  fol- 
lowing tbe  fenders  or  approaches  built  thia  month.  Tbe  work  was  done  by  hired 
labor,  and  machinery  and  material  purchased  in  open  market.  Tlie  draw  is  of  tho 
rolling  pattern  operated  by  an  endless  chain  and  wiudioss.  The  clear  span  is  44  feet, 
but  4  feet  of  this  is  taken  up  with  fender  piles,  so  iLat  really  the  draw  opening  is  4U 
feet  in  tbe  dear.  The  bridge  is  well  constructed  of  first  class  material,  works  very 
satisfactorily,  and  was  built  within  the  amount  allowed  for  it  (S:i,500).  Prior  to  the 
beginning  of  work  upon  it  in  February  considerable  time  was  consumed  in  getting 

'See  Annual  Bepoit  of  Chief  of  Engineers  for  1EB5,  pages  1119,1130, 
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die  material  for  its  conatmetiou  oa  tlk«  giODiid.  ThJa  was  owiog  to  the  intense  oold 
wftTB  which  swept  over  the  conntry  aboat  tbeo. 

Since  the  alosare  of  the  United  Statea  Canat  in  April  daily  tidal  and  water  teeta 
have  been  made,  and  sanplesof  water  bottled  at  tbedikeandSaot^eeudof  Moaquito 
Cn«k. 

In  addition  to  this,  tidal  observations  have  recently  been  began  on  the  San  tee  side 
at  Ut.  Lo wades' look,  for  thetvason  (hat Mr.  Lowndea  baa  staled  that  the  openingof 
the  United  States  Canal  has  not  only  destroyed  hUirrigattngnater  but  also  diuuagi^ 
his  drainage. 

The  obnervationa  now  being  made  will  finally  aettle  both  qncallona,  It  ia  hoped. 

BepoTla  have  been  and  willbe  forwarded  monthly  in  regard  to  these  obaervationa. 

Last  month  the  dike  In  canal  began  to  leak,  and  afler  several  attempts  mode  to 
•top  it  by  fllliug  with  sand-bags  and  mnd  without  snccess,  it  was  determined  to  ooo- 
ilnict  a  new  and  stronger  dike  and  fill  to  the  bigb-water  line  with  mud.  This  waa 
dodBdnrinK  the  present  monlh.  The  dikes  are  built  of  parallel  rows  (from  6  to  8  feet 
apart}  of  sheet- piles  driven  across  the  cat  and  nailed  to  cap  and  mud  sills.  Wing- 
valla  built  in  the  same  way  extend  from  each  corner  of  the  oike  and  reach  wel*  into 
the  canal's  banks. 

The  flint  dike  bailt  waa  not  filled  in  anfiSciently  soon  after  its  completion,  but  the 
last  was  lilted  in  immediately,  aad  It  is  reasonable  to  auppoae  tbat  it  will  remain 
tieht. 

Inrveys  have  been  made  and  levels  run  daring  the  month,  looking  to  the  drainage 
of  the  aorplus  water  from  the  l^oons  back  Into  the  Santee  Biver  via  Little  Hinim 
Crsfk. 

Hie  following  appropriations  have  been  made  for  this  work : 

1881.  Act  of  CongreSB »a2,000 

188S.  ActofCoogMW SO,  000 

IBM.  Act  of  Congress 15,000 

Total 57,000 

From  the  foregainE  report  It  will  be  noticed  that  tbia  work  bos  been  talked  of  an<l 
lurried  on  at  intervals  for  (be  past  one  hundred  and  fifty-two  years.  It  appears  to 
have  been  considered  an  entei^riso  of  great  commercial  importance  and  Decessity, 
and  thonaands  of  dollara  were  espendetl  years  ago  by  private  companies  in  their  efforts 
to  complete  an  onllet  for  the  Santee  River. 

BXCOMUKNDATIOHB  FOH  KXXT  SKaBON'S  WORK. 

It  is  respectfully  recommended  that  Lagoon  Creek  be  diked  off  as  soon  as  possible, 
tfae  surplns  water  drained  from  the  Lagoons  iuto  Santee  River  via  Little  Minim  Creek, 
the  dikes  be  removed  from  the  ont  and  (he  slides  taken  ont,  so  that  the  cut  nay  have 
its  foil  width  (30  feet)  and  depth  (6  feet)  at  low  water ;  that  the  cnt  be  completed 
front  Lagoon  Creek  to  Moaqoito  Creek,  and  snch  other  cut-offs  be  made,  and  such 
portions  of  the  creek  to  be  nsed  be  widened  and  deepened  as  may  be  deemed  necea- 
sary. 

After  the  cnt  is  finished  from  Lagoon  Creek  to  Hoaqnito  Creek  it  is  recommended 
that  tfae  other  side  of  Lagoon  Creek  be  diked  off  also.  It  is  thonght  that  the  neces- 
■aiy  tnmont  should  be  excavated  also,  and  the  whole  line  from  Winyaw  to  Santee  be 
prepared  as  far  ns  possible  for  the  nse  of  tbo  public. 

It  is  thought  that  only  one  turnout  requites  excavating  especially  for  that  purpose, 
as  the  others  will  be  furnished  at  convenient  intervals  by  the  si'Otions  of  Iho  creek 
cot  off. 

It  ia  further  recomniended  tbat  the  Mae  of  the  cat  H  N  on  the  Winyaw  side  be 
changed  so  oa  to  make  tfae  Winyaw  on  tiet  a  shorter  distance  from  the  bridge  by  going 
ont  at  some  point  southeast  of  the  present  Winyaw  niontb  of  Mosqnito  Creek.  This 
wonld  give  the  entrance  to  tbe  canal  a  better  protection  from  prevailing  winds,  and 
at  the  same  time  avoid  the  mud  fiat  at  tfao  mouth  of  the  oreek. 

Vo  reason  ia  known  why  the  di'|>th  drodged  would  not  remain  aa  permanent  as  at 
the  month  of  the  cruek.  For  similar  resisoue  the  cut  A  B  on  the  Santee  side  is  eepe- 
mally  recommende:l  to  be  madi>. 

It  Isthoaght  tbat  the  cuts  C  D  and  E  F  sbonld  niso  be  completed. 

The  map  here  wttb  sent  stiowetho  cutA  completed  and  those  left  to  be  mode. 

COMMKRCIAI.  BTATISTICS. 

Itistbonght  that  there  has  been  very  little-,  if  any,  cban;^in  tliecommerceon  this 
river  from  that  reported  last  year.  The  usual  qaantity  of  tide- water  riue  was  shipped, 
and  cotton  and  naval  stores  amonoled  t«  nbont  the  name  as  lost  year.  These  condl a- 
•ions  ate  baaed  upon  facts  famiahed  by  the  agent  of  the  South  Carolina  Steamboat 
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Compkny,  at  CniftrlMtoD ;  bat  his  state  me  at  waanotHiifBdienCly  coiapIete,lieoMueno 
ucconnta  ortbe  lofge  qnuillty  of  freight  oairied  by  boat  lo  tbe  Sonteo  Bhiga  and 
t<lji|>peil  thence  by  rail  could  be  gotten. 

Mr.  T.  8.  Martin,  who  has  filled  the  position  of  ovBrgeer  aponthis  trork  with  bis 
naual  faithfalnen  and  effloiency,  deserves  much  praiae,  sad  I  take  pleasure  in  speak- 
ing thos  of  hun. 

Very  respectfully,  your  obedient  aerraut, 

Ebid  Whitford, 

To  Capt.  W.  H.  BiXBT, 

Corpiof  Engin«en,  U.  8.  A. 
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The  comineroe  has  been  oarrisd  oi 
Company's  lines,  together  i 
pole  flata,  &o. 

No  acooiate  aocoont  oonld  be  gotten  of  the  lumber,  timber,  shingles,  crude  taFpen- 
tine,  game,  fish,  fars,  &□.,  transported  oti't  the  rirer  during  the  past  year.  It  is 
tbougnt  that  tbew  items  woold  considerably  swell  the  total  values  of  export*. 


lbttsb  of  the  chief  of  enoineebs. 

Office  of  the  Chief  of  Enoineebs, 

United  States  Abmy, 
Washington,  J).  C,  March  6, 18S6. 
SiB:  I  have  the  honor  to  submit  the  inclosed  commanicatioa  from 
the  Committee  on  Bivers  and  Harbors  of  the  House  of  Bepreseutatives, 
dated  January  27, 1886,  requesting  information  in  regard  to  the  "  im- 
provemeat  of  the  Saatee  Biyer,  South  Ciirolitiii,  by  dredging  and 
straightening  its  outlet  to  Winj-aw  Bay  through  Mosquito  Croek,"  aud 
its  relation  to  the  rice  lands  in  its  vicinity  and  supposed  injury  thereto, 
and  to  invite  attention  to  the  accompanying  report  U|>on  the  sabject 
from  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  which  contains  informa- 
tion of  much  interest  and  valne,  and  recommend  that  it  be  transmitted 
to  the  Speaker  of  the  House  of  Bepresentatives  for  the  information  of 
the  Committee  on  Bivers  and  Harbors. 

Very  respectfully,  your  obedient  servant, 

John  Sewton, 

Chief  of  Engineers, 
Brig,  ani  Bvt.  Maj.  Qe*. 

Hon.  WlLLIAH  C.  ElTDIOOTT, 

Secretary  of  War. 
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8pecial  report  of  captain  w.  h.  bixby,  corps  of  enginekrs. 

United  States  Enginbee  Office, 

Wilmington,  A\  C,  Fehniarif  25, 1S8G. 
Sac :  Certain  persons  own  rice  lauds  npon  Mosquito  CraekjiSouth  Car- 
olina, in  the  vicinity  of  tbe  canal  now  being  cnt  by  tbe  United  States 
Government  under  appropriations  for  the  improvonient  of  tbe  Sautee 
RiTer,  by  widening  and  deepeuiDg  its  outlet  to  Winyaw  Bay  tbrougli 
MosqniCo  Creek.  These  persona  have  lately  made  complaints  that  tbe 
opening  of  this  canal  had  injured  their  rice  interests  and  would  injure 
tbeir  rice  cultivation  tbia  next  summer.  In  coDseqoence  of  these  com- 
plaints, I  have  bad  a  careful  examination  made  na  to  this  claimed  paat 
injury  and  tbe  poaaibilities  of  future  injury.  This  esaminatiou  was  in- 
trosted  to  Aaaistant  Eogineer  Heid  Whitford,  who  has  bad  local  charge 
of  this  improvement  of  the  Santee  Eiver  for  the  last  two  yeara.  Hia  re- 
port, fall  and  tborough,  is  herewith  appended,  accompanied  by  foot-notes 
added  by  Mr.  E,  I'on  Lowndes,  who  representa  the  rice  interests,  aaking 
protection.  A  great  many  rice  planters  have  aubmitted  sworn  opinions 
as  to  what  they  think  will  happen  next  summer  if  the  canal  remains  open, 
but  as  these  opinions  are  far  from  unanimous  and  are  almost  eutirely 
theoretical,  I  have  not  thought  it  necessary  to  forward  them.  I  find  tbe 
only  past  injuries  are  those  caosed  by  the  fears  as  to  future  injury.  The 
danger  from  future  injury  I  regard  as  slight. 

The  condition  of  matters  at  present  may  be  stated  as  follows:  The  rice 
fields  of  Mosquito  Creek  border  on  the  creek  iVom  Pto  X  (see  appended 
map*),  and  In  summer  must  be  irrigated  by  fresh  water,  obtained  mainly 
from  the  ci'eek  between  Q  and  X.  Daring  the  summer  Winyaw  Bay  is 
generally  salt  at  all  stages  of  the  tide  and  pours  salt  wati-r  into  Mos- 
quito Creek  via  its  Winyaw  Bay  month  ( W).  During  summer  tbe  8an  tee 
Kiver  is  generally  fresh  during  a  portion  of  each  tide.  These  two  waters, 
from  Santee  Eiver  and  Winyaw  Bay,  have  been  separated  heretofore  by 
a  tide-gate  at  X,  which  opened  automatically  to  allow  water  to  pass 
toward  Winyaw  Bay,  bat  closed  automatically  to  prevent  water  from 
passing  toward  the  Santee.  When  fresh  water  from  the  Santee  Eiver 
came  up  Mosquito  Creek  it  was  allowedtopnsh  all  the  impure,  brackish 
or  salt  water  through  the  tide-gate  at  X,  and  the  fields  from  Q  to  X 
were  then  irrigated  with  this  Iresh  water  before  the  arrival  of  the  next 
installment  of  salt  or  brackish  water.  If  at  this  moment  this  fresh  water 
be  contaminated  by  salt  water  from  any  source  the  irrigation  of  the  fields 
uinst  be  abandoned  nntil  the  next  tide,  and  if  several  days  pass  without 
liefh-water  irrigation  tbe  rice  crop  will  be  seriously  injured  if  not  de- 
stroyed. 

For  several  years  past,  at  very  high  tides,  salt  water  direct  from  the 
ocean  has  passed  through  the  sand  dunes  of  tbe  beach  at  T  into  lagoons 
at  Z,  and  thence  through  Lagoon  Creek  {Z  S  V)  and  Mosquito  Creek  (V 
T  W),  to  Winyaw  Bay  at  W. 

Last  June  the  canal  extended  only  from  Q  to  E,  and  all  salt  water 
from  the  lagoons  Z  and  from  Winyaw  Bay  (W)  backing  up  Mosquito 
Creek  (T  X)  on  the  Winyaw  Bay  side  was  prevented  by  the  tide-gate 
(X)  from  going  over  to  the  Santee  side. 

Now,  the  canal  extends  all  the  way  from  Q  to  S,  and  free  commnni* 
cation  is  thereby  opened  between  the  Winyaw  and  Santee  ends  of  Moa- 
qnito  Creek.  Now,  salt  water  coming  direct  froin  the  ocean  over  the 
«and  dnnes  (Y)  throngh  the  lagoons  (Z)  and  Lagoon  Creek  (Z  S),  may 

■Omitted;  printed  in  Oonae  Ex.  Doo.  No.  U4,  Forty-ninth  CongreM,  flnt  •ettion. 
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go  throQgh  tbe  canal  (S  B  Q)  to  the  Santee  end  of  Moaqoitx)  Creek  (P 
Q  X),  and  gpoU  the  water  at  tbe  momeat  when  irrigation  demaoda 
freah  water  only.  During  the  high-water  season  of  this  winter  a  littie 
water  has  already  gone  that  way,  and  some  of  the  rice  planters  claim 
that  a  gr^t  deal  will  go  that  way  daring  the  low  water  of  next  snmmer. 
Moreover,  the  lagoons  (Z)  can  act  as  a  head  tidal  basin  for  water  from 
both  Winyaw  Bay  (W)  and  the  Santee  Eiver  (P).  Daring  the  bipb- 
water  season  of  this  winter  tbe  meeting  of  the  Santee  and  Winyaw 
waters  has  occurred  at  a  point  on  the  Winyaw  side  (between  S  and  V) 
of  the  canal ;  the  lagoons  (Z)  and  Lagoon  Creek  (Z  S  V)  have  serveil 
as  a  tidal  basin  for  the  Santee  Biver  water  only,  and  far  as  known  no 
water  from  Winyaw  Bay  (W)  has  sncceeded  in  getting  np  into  this  tidal 
basin  (S  Z)  j  but  some  of  tbe  rice  planters  claim  that  next  snmmer 
large  qnantities  of  salt  water  from  Winyaw  Bay  (W)  will  flow  through 
Mosquito  Creek  (W  T  V),  Lagoon  Creek  (V  S),  and  the  canal  (S  It  Q), 
and  will  spoil  tbe  water  in  the  Santee  end  of  Uosqnito  Creek  (P  Q  X) 
at  the  very  moment  when  irrigation  demands  fresh  water  only. 

Tbe  present  projects  for  tbe  canal  contemplate  extending  tbe  caoal 
&om  S  to  T;  and  then  the  lagoon  water  will  not  be  allowed  to  enter  the 
canal  at  S,  but  by  an  inverted  siphon  at  S,  or  a  side  drain  (8  T)  will  be 
drained  off  to  T  on  the  Winyaw  side  of  the  meeting  of  the  Winyaw  and 
Santee  waters;  bo  that  then  the  only  possible  iqjnry  to  the  rice  inter- 
ests will  be  that  caused  by  Winyaw  Bay  water  passing  through  tbe 
canal  to  tbe  Santee  side.  If  this  occurs  it  mustbe  prevented  by  tbe 
use  of  a  tide-gate  in  the  canal  between  S  and  Q ;  and  the  original 
projects  of  my  predecessor  contained  a  proviso  for  such  a  tide-gate.  A 
serviceable  tide-gate  sufflcient  for  several  years'  ase,  if  needed,  could  be 
constructed  iu  this  canal  at  a  cost  of  not  more  than  $5,000. 

A  careful  consideration  of  the  question  as  it  now  stands  leads  me  to 
tbe  following  conclusions : 

All  the  information  so  far  received  tends  to  confirm  tbe  opinion  of 
my  predecessor,  Captain  Mercer,  to  tbe  effect  that  tbe  Mosquito  Creek 
Canal  when  completed  will  not  prove  in  any  way  injorions  to  the  rice 
interests  of  Mosqnito  Creek, 

If  tbe  canal  iu  its  present  unfinished  condition  is  to  remain  open  during 
nest  summer  it  is  possible  that  tbe  rice  interests  at  the  Santee  eu<l  of 
Mosqnito  Creek  may  be  injured  by  salt  water  coming  directly  from  tlie 
ocean  over  tbe  saud  dunes,  or  coming  directly  from  Winyaw  Bay,  and 
entering  tbe  creek  at  tbe  Santee  end  by  way  of  tbe  Ouverument  ca- 
nal. I  do  not  think  such  injury  probable,  but  yet  it  is  possible.  Tlie 
possible  loss  to  these  rice  interests  in  one  summer  is  from  (50,000  to 
(100,000. 

If  at  any  time  next  snmmer  snch  injury  should  in  my  opinion  appear 
probable  and  immediate,  I  should  have  tbe  canal  closed  immediately  by 
a  temporary  coffer-dam  dike,  constracted  at  once  at  an  expense  of  (^ 
or  less  from  materials  and  by  means  of  fands  which  I  have  retained  for 
that  purpose  from  tbe  existing  appropriations.  This  closure  of  tbe 
canal  will  completely  protect  tbe  rice  interests  of  Mosquito  Creek.  As 
this  closure  can  be  made  at  any  time  npon  a  few  days*  notice,  1  shall 
not  do  it  until  actually  necessary. 

If  snch  temporary  closure  of  the  canal  becomes  necessary,  I  should 
at  once  recommend  tbe  construction  in  tbe  canal  of  a  small  and  com- 
paratively inexpensive  tide-gate  to  cost  not  over  (5,000,  which  gate 
would  allow  the  resumption  of  canal  trafiic  while  protecting  and  even 
benefiting  tbe  rice  interests  of  Mosqnito  Creek.  This  tide-gate  would 
bo  automatic  in  its  action,  and  would  of  itself  remain  open  half  of  each 
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day  dnring  sammer;  it  may  further  be  allowed  to  remaiQ  opea  all  day 
dorlDg  vlnter  wit^oat  injury  to  tlie  rice  interests  of  Mosquito  Greek. 
As  the  possible  need  of  such  a  tide-gate,  was  foreseen  and  referred  to 
in  the  origiDal  projects  aodcr  which  past  appropriations  were  voted  for 
this  work,  the  cost  or  coustraotion  of  sach  a  tide-gate,  at  any  future 
moment  when  its  actual  need  should  become  evident,  might  be  consid- 
ered as  ft  proper  expenditure  under  the  appropriations  for  the  comple- 
tion of  the  canal. 

In  submitting  this  report  I  request  also  an  approval  of  the  line  of 
action  which  I  Lave  here  outlined  as  in  luy  opinion  necessary  to  protect 
the  lice  interests  of  Mosquito  Greek,  while  the  Oovemment  canal  re- 
main^ in  its  present  auflnished  condition. 

Very  lespectfiiUy,  your  obedient  servant, 

W.  H.  Bust, 
Captain  of  Eitgineera. 
The  Chief  of  EnaniEBBS,  U.  S.  Abut, 
(Through  Lieut.  Col.  W,  P.  Graighill,  supervising  engineer.) 

[Hnl  iDdonemoDt.] 

United  States  Engihebe  Office, 

Baltim&re,  Md.,  March  1, 1886. 
fiespectfdily  forwarded  to  the  Chief  of  Engineers.     Gapt.  W.  H. 
Bixby's  views  are  approved. 

Wm.  p.  Graighill, 
lAeut.  Col.  of  Engineers. 


BBPOBT  or  MR.    BRID  WBlTfOKD,   ASBISTAKT  ZKOIKBKR. 

Ukitxd  States  Emqineer  Ofiticb, 

Goargetomi,  S.  C,  Febrxarp  10,  1886. 

CiPTAiN:  In  compliance  with  orders  contained  in  your  letter  of  I7Ui  December, 
1*6  {No.  70e6  8n.  '05),  I  have  the  honor  to  anbmit  the  deUiled  report  that  foUowi, 
*ith  toference  to  the  preeent  or  fntnre  injary  to  the  rice  landa  bordering  on  and  near 
toUooiiQito  Creek,  by  salt  water  entering  that  creek  through  the  Unltea  States  canal, 
"hiell  haa  recently  been  connected  with  Lasoon  Creek. 

Fdmlt  me  to  preface  these  remarks  by  giving  a  brief  itatenient  of  the  method  la 
general  ase  in  this  vicinity  of  cnltivatins  the  rice  landson  the  irrigat.inK  s^Btem. 

ThiB  information  has  been  kindly  fnmisbed  meby  Hr.  John  A.  Borne,  anceplant«r 
of  long  experience  and  a  gentleman  of  high  itanding  in  this  commnnity.  Ur.  Home's 
iBngthy  and  thoroagh  vocation  as  a  planter  of  rice  well  Bts  him  to  1m  antbority  on  this 
KlUboC. 

lbs  planting  season  begins  abont  the  1st  of  April  of  eaoh  year  and  cootinaee  at  In- 

t«rTBlB  antil  f^he  middle  of  Jnne.    There  a     '  -   ^ 

" the"  ■ ""    ~" 

liu 

)pth  

twenty  days,  at  which  time  it  is  drained  off,  the  seed  haviog  sproated  to  a  height  of 
■bent  2  inohea.  The  land  is  kept  dry  for  aoont  three  days  to  allow  the  rice  to  take 
Im  root  In  Ibe  soil,  and  it  is  then  Sowed  again  vrith  pore  fntb  water  to  protect  the 
'<iaDg  rice  from  the  rav^^  of  the  birds  and  also  tioia  being  dried  np  by  the  s^. 
tliis  la  known  as  the  ana,  the  point,  or  bird  flow.  At  the  end  of  three  days,  if  tms 
flowia  Qsed  as  a  long  point,  the  vster  level  is  lowered  until  the  leaf  Is  just  visible  in 
tbedepreseed  portiooBof  the  field.  The  object  of  the  long  point  is  to  kill  the  growing 
linnond  to  force  the  rice  forward.  Thewater  level  remains  lowered  for  aboat  eight- 
KD  daya,  when  tbe  flooded  fields  are  dried  for  some  thirty  daya.  Dnring  this  period 
<lis  lice  is  hoed  twice  and  picked  of  weeds. 

At  the  end  of  the  thirty  days'  drying  tbe  lay-by  or  harveet  flow  is  pat  ou,  which 
>lion]d,  as  nsnal,  be  pare,  fredi  water,  and  allowed  to  rise  in  the  fields  to  a  height  cor- 
nepoadins  with  the  long-point  flow,  and  thng  kept  for  ten  days.  This  water  is  tben 
J  ^      ..r..  ., _  »  .   ..       ..  backattlienoi* 


C 
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Tb«  w&ter  is  noir  eichaD<;e(l  weekly  for  a  fresher  enpplj,  antil  the  crop  is  ripe,  ud 
it  is  tbnn  dried,  so  that  it  nisy  be  cut  and  barTonted,  whicti  ie  icenerally  done  dahns 
8ept«inb<>raad  Ootober.   No  more  irrigatiag  water  is  wanted  until  the  next  year's  crop. 


inglbeprogrMaof  the  Krowing  lice  crop,  fromflnt  to  last,  it  is  subject 

ioff  damaffM  or  destraetion ; 
(I)  Earagea  of  blaok-biids  or  May-birds. 
'%)  In  the  dry  growth,  grub'woniis  eatini^ 
'sS  In  the  water  grawtb,  masgots  eating  the 


the  dry  growth,  grub-worms  eating  the  roote. 
the  water  grawtb,  masgots  eating  the  roots. 
RavagM  of  the  black  and  rice  birds  when  the  rice  is  la  milk,  besinoing  in  An- 


(5)  Strongwlndswhippiaff  off  the  blossoms  and  beads,  high  tld^s  and  heavy  rains 
dooaing  the  fields  to  sacb  a  aepth  as  to  canse  the  lower  leaves  of  the  rJoe  to  abed  off. 

(6)  Ewlt  gale  tides  willat  any  time  totally  destroy  tbe  entire  crop,  and  they  are  con- 
atBntlyasonrceofnneasineAS  to  the  plaater.but  tbevore  more  part  icnl  ally  es;pect«d 
iDaatnmn.  When  theeslt  tides  leave  tbn  lands  (|nicKly  the  crop  nuiji  itsaved,  unt  iu 
a  damaged  condition.  However,  all  cnt  rice  lyin^  in  the  fields  Is  generally  totally 
lost  when  the  fields  are  thus  swept  over  by  storm  tides : 

Rsmedies  for  the  a1>ove: 
(1)  Keep  oat  hirdsas  1>est  tbevoan. 

(8)  Flow  one  tide  in  and  then  immediately  ont.  The  water  should  be  fresh  and  will 
kill  the  gmbs. 

(3)  Dr^  tbeland  for  thTeedays.thne  allowing  the  beatof  the  son  to  kill  the  maggots, 
after  which  pat  fresh  water  back.  Maggots  are  oaosed  by  Impure  irrigating  water. 
They  appear  at  tbe  time  of  the  last  or  batreet  flow  when  the  rice  is  not  ligared  by 
drjfngfor  three  days. 

(4)  Keep  ont  blids  as  beat  they  can. 

(5)  No  remedy. 

(6)  No  remedy. 

ItwllIlMBeeD  that  the  cultivation  of  tide-water  riee  reqnirea  a  aaeceasion  of  flood- 
inga&ombutiiuilngtoend.  Therefore,  takingintoconuderation  the  foregoing  faets, 
it  la  reasouably  oonoladed  that  rioe  must  bave  for  its  sncceseful  prodootion  by  irrigi- 
tioii  pnre,  sweet  freah  water.  The  rioe  planter  studiously  avoida  the  admissioo  of 
brackMt  trater  into  bia  fields,  as  it  means  aerious  damage  to  hfa  growing  crop. 

In  addition  to  the  former  condition  of  Hosquito  Creek  and  the  adjacent  nca  laodi,    . 
^  --n  also  indebted  to  Mr.  John  A.  Home  for  the  following  Information  eoneeralai; 


the  above  aabjeot.  Mr.  Hume  has  l>een  a  planter  since  IB^,  having  been  bom  In  KfU. 
HesayBthataB  far  back  an  18^4  rioe  was  planted  on  about  500  acres  of  the  lands  bor- 
dering on  the  west  side  of  Moequlto  Cceok.Bnd,  as  — "  ""  ' ' —  *"  *" —  "■ — 

told,  oven  then  owned  by  the  following  planters  : 


dering  on  the  west  side  of  Mosquito  Creeli.  and,  as  well  as  he  remembers  to  have  been 
._ij    .1 ___,j  I —  jjjg  following  planters  : 

Maiwell SB) 

Lowndes  (grandfatha  of  B.  I'on  Lowadea) VX) 

" atherof  John  A-Hume) 100 


Hume  (fati 

There  W(  _  _  _      ^ 

fromWioyaw  Bay  to  Saotee  Bay  for  the  passage  of  flat-boats50fo«t  long,  12  feet 


There  was  no  bridge  across  Mosquito  Creek  at  this  early  day,    The  creek  was  opsn 

™. n__^.    „__._.    n__,..    ... .en....-      ...,,,        ..._..      ..,.._.^(jj_ 


and  3  feet  deep.  The  first  crop  of  rioe  ever  planted  by  Ur.  MtixwoU  on  Uosadl 
Creek  was  entirely  destroyed  by  the  ereat  atorm  of  1033.  Mr.  Bume  gathers  all  tt 
above  from  converaatlooa  held  with  Ilia  father.  What  follows  he  states  as  oomii, 
within  reach  of  his  own  recollection.  The  first  bridge  across  Mosquito  Creek  was 
hnilt  in  tbe  year  1836.  At  this  date  all  the  rice  lands  on  Mosquito  were  cultivated 
eicept  about  iKXi  acres,  prepared  since  by  Mr.  Richard  H.  Lowndes,  father  of  Mr.  B- 
I'on  Lowndes,  and  the  Ford  land,  now  owned  by  Col.  L.  H.  Milter.  For  a  nnfflber 
of  years  after  this  time,  Mr.  Hnme  has  known  flats  as  above  mentioned  to  go  through 
Hosqnito  Creek  from  bay  to  bav.  He  was  a  resident  of  Sonth  Island  for  about  thim 
years,  beginning  in  1839,  end  that  previous  to  this  year  ho  often  visited  hia  father^ 
plantation  on  Mosquito  Creek,  and  which  he  himself  afterwards  planted  with  cootin- 

In  early  days  the  planters  feared  the  damage  from  salt  water  from  the  ocean  sweep- 
ing across  the  beach  and  tbe  low-lying  marsh  lands  upon  their  rice  fields  during  gals- 
tides,  and  that  as  far  back  as  forty  years  ago  Mr.  Hume,  In  company  with  Ur.  Kol- 
lins  Lowndes  (n nolo  of  the  present  Mr-  R.  Ton  Lowndes),  Mr.  F.w.  Johnstone  (UDcIs 
of  tbe  present  Mr.  William  U.  Johnstone),  Mr.  F.  W.  Ford  (father  of  tbe  present  Hr. 
Morris  FSrd},  and  Mr.  EliaB  Doar  (father  of  the  present  Mr.  T.  W.  Dear),  all  promi- 
nent and  wealthy  planters,  Ylaited  a  point  on  Lagoon  Creek  near  the  place  where  tba 
line  of  the  United  States  Canal  now  crosses  that  stream  with  a  view  of  maturiag 
plans  to  dike  ofi^  by  their  own  private  means,  tbe  overfiowing  aea-water;  but  fbr 


, w  remembered,  thia  proposed  scheme  was  not  oarried  out.    Tba 

yoora  1844  and  1845,  especially  1844,  were  Known  to  (he  old-time  planters  on  Mosqnito 
Creek  m  aalC  TMn,  beeaua  ul  their  iirigating  water  beoame  Mit  and  (o  temainw 
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Ibi  ths  entire  rice  bsbmiii.  Tliia  was  dne  to  ad  nnDsnal  dioaglit  of  Ions  dnratloD  ia 
the  ap  conntry  and  the  conBeqnetit  extreme  low  water  in  tbe  riven.  Mr.  Hume  was 
IhcD  planting  on  Moeqnito  Creek,  and  be  atatea  that  his  land  in  the  year  1844  only 
ptodDced  3,CiO0  bnehelflofdamaged  rice,  when  nnerally  the  harvest  amonnted  to  abont 
LSjOOO  bnaheUof  an  excellent  qnalfty.  He  did  not  even  attempt  to  use  the  water  ftam 
Uoiqaito  Creek,  that  being  entirely  too  salt  at  all  times  to  risk  In  flooding  the  rice, 
but  tbst  he  drew  his  supply  of  wat«r  Irom  China  Creek,  a  stream  some  distance  above 
Uomnito  and  not  often  snbject  to  salt  tides,  bat  even  that  sonrce  was  snfflcienllj 
brsckisb  to  almost  entirely  destroy  bis  crop.  As  well  as  he  remembers,  the  salt  ex- 
tended as  hisb  up  the  Santee  ae  the  upper  month  of  Minim  Creek. 

I  Kepectfolly  inclose  copies  of  affidavits  (Nos.  6,  6,  7,  and  8)  of  Messrs,  SimoDS  Lo- 
os, O.u.  Ford,  E.  O.  Hiimo,  and  E.H.Laoas,  relating  to  the  foregoing  sobject — viz., 
tha  farmer  condition  of  Mosqnito  Cieek,  &/s. — gentlraien  well  and  favorably  known 
in  Ihi)  section  of  tbe  State.  These  cc^ies  weie  famished  by  Mr.  L.  P.  Hiller,  the 
oiigiualB  of  which  were  forwarded  to  the  United  States  Engineer  at  Norfolk  aevraal 
jeais  ago. 

Tlie  United  States  Canal  was  begun  on  the  17th  of  July,  1883,  at  a  point  on  Uoe- 
qoilo  Creek  abont  1.70  miles  above  Its  Santee  month,  and  was  completed  on-  lines  as 
•bowa  on  sheet  F  to  Lagoon  Greek  tbo  Ist  of  November,  1885.  The  cot  was  exeoated 
In  svidth  of  30  feet  and  to  a  depth  of  5  to  6  feet  at  mean  low  water,  bnt  these  di  men - 
tloDibare  since  changed  at  eeveral  points  bycaviog  banks  and  slides  to  a  least  width 
of  abont  18  feet  and  to  a  least  depth  of  3  feet  at  mean  low  water.    The  distance  from 


"Dti(       , _.  _  _     

tat  and  station  SO  (stations  100  feet  apart),  and  shows  the  water  to  have  been  salt  at 
fourteen  low  waters  between  the  dates  of  October  5,  1883,  and  January  3,  1884,  In- 
clnsiTe,  covering  the  same  period  the  water  was  salt  for  fifteen  high  waters. 

Ur.  Martin's  observaUons  were  taken  between  the  initial  point  and  station  70,  and 
ebowi  only  one  salt  tide,  which  ooonrred  Febraary  20,  1684.  The  following  facts  are 
tittacted  from  Uie  offloiw  reooTds  of  tbe  Santee  work  of  dredging  as  kept  by  Overseer 
Usrtin: 

An  essteriy  gale  prevailed  along  this  ooast  in  September,  1884  (lOtb,  lltb,  12th, 
ind  13th),  forcing  the  salt  water  over  the  marsh  lands  bordering  o:    "        "    " 


sed  Lagoon  Creek  to  a  deptii  of  abont  2  feet,  the  vertical  r 
i  feet  above  mean  low  water. 

Tbe  United  SUtea  Canal  bad  at  that  time  reached  a  distance  of  9,070  feet  from  ita 
begiiiiung.  The  depth  of  this  overflow  waasnffloient  tooanse  thedredoe  tosnspend 
operations  for  ten  days  b««aiue  of  the  difflcnltv  experienced  by  the  laborers  in  «at- 
ting  and  trimming  the  sides  of  the  cat  aheaa  of  the  dredge  with  their  saws  and 
■psdes.  (te  the  ifth  of  October,  1885,  the  marsh  lands  were  again  flooded  by  an  esst- 
erl;  gale  with  salt  water  coming  across  tbe  beach  from  the  sea,  and  on  this  occasion 
tbsverticalriseof  tbe  tide  was  Qfeet  above  mean  low  water  covering  the  marsh  lands  ■ 
to  s  depth  of  3  feet.  The  dredge  had  raached  a  point  within  500  feet  of  Lagoon  Creek 
■nd  15,150  feet  from  its  beginning.  This  snrplns  water  was  rapidly  carried  oS'  by  the 
Onited  States  Canal,  permitting  tbe  dredge  to  resnmeexcavatmg  after  a  stoppage  of 
four  days.  So  great  was  the  force  of  the  water  being  driven  across  the  sea  beaoh  by 
tbe  aocompanyiog  strong  wind  against  the  United  States  Canal  bank  that  abont  40 
te«t  in  length  of  the  bank  gave  away  and  was  swept  into  tbe  cnt.     The  bank  at  this 

tlsce  was  composed  of  sand  and  tna\;,  having  a  bottom  width  of  abont  60  feet,  a 
«st  top  width  of  about  10  feet,  with  its  crest  reaching  to  a  height  of  atioiit  8  feet 
above  the  mean  low-nater  level  in  tbe  canaU  Subsequent  to  this  gale  the  water  in 
the  canal  was  salt  until  its  Junction  with  Lagoon  Creek,  which  was  accomplished  on 
Kovember  7, 18(i&'.  A  copy  of  Mr.  Martin's  official  report  to  me  in  regard  to  this  mat' 
Ur  is  respeotfnlly  inclosed. 

From  all  1  can  learn  from  parties  who  are  best.calcnlated  to  know  whereof  thev 
tpesk,  it  has  always  been  an  established  fact  that  tbe  Santee  end  of  Uosqnito  Creek 
«ta  more  or  less  salt  for  several  days  in  sacces8ion,an  tbeebb  tides,  after  every  east- 
«ly  blow.* 

If  no  portion  of  the  United  States  Canal  had  been  in  existence  at  the  times  of  the 
gales,  in  September,  1884,  and  October,  lti8:>,  tbe  ebb  tidei  in  the  Santoe  end  of  Mos- 
qnito  Creek  wonld  doubtless  have  been  salt  or  brackish  for  some  considerable  time 
stter  the  cessation  of  the  blows,  for  no  little  qnsntities  of  the  salt  sea  water  wonld  have 
gndually  worked  its  way  on  every  tide  toward  the  Santee  Blver  and  Mosqnito  Creek, 
over  the  low  banks  and  through  the  drainage  ditches  along  the  adjacent  neglected 
lice  fields.* 


.ec:,yG00(^IC 
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CertftiDi;  tbe  Uiiited  State*  Cttii»l  dTsiaed  the  flooded  munli  land*  mora  rapidly 
and  effectnallj  than  it  otIieririM  vonld  have  beea  dooe. 

When  this  salt  water  was  discovered  an  belli);  in  theSanteeeod  of  Moaqnito  Cioek, 
after  the  sate  tides,  I  believe  it  naa  the  cUBtnm  of  Ibone  whoae  lands  vere  aapplied 
vith  flood-gates  Id  waste  this  impure  valer  throu);L  Ibi^in,  on  Ihu  flood,  into  aoms 
natural  stream  or  canal,  whenever  posMibte,  and  prevent  tliis  witAt«  water  from  rc- 
tnraing  on  the  ebb,  by  cloaing  the  gate  on  tbe  pri>)i«r  side. 

It  has  generally  been  nnd  erst  nod  that  w  lie  d  tburo  was  u  freshet  in  lhcSante«  River, 
that  end  on  Mosquito  Creek  was  fresh  at  allstagrs  oflhe  tide,  and  when  there  waano 
frMbet  in  tbe  river  the  creek  was  fresh  during  the  Brst  of  the  flood,  and  alterwards 
became  salt  as  tbe  writer  came  in  ttom  the  sea. 

It  ia  aaid  that  tbe  8aot«e  is  ftesb  on  the  last  of  every  ebb  tide,  at  any  Btace  of  the 
water  in  the  river,  and  as  the  salt  flood  rnns  in,  a  portion  of  this  fri'sli  ebb  Is  forced 
np  the  creek  in  advance  of  tbe  flood,  which  gives  the  planteia  alone  tbe  creek  neuffi- 
cient  Bse  of  the  fresh  water  to  flow  their  fields  before  the  arrival  of  tbe  followiugaalt.* 
This  is  called  "  pockeling  the  ftesh  water." 

Winyaw  Uuy  ia  sometimes  fresh  in  the  wet  season,  when  there  are  fresheta  in  the 
rivers  emptying  (herein,  at  all  stages  of  the  tide  at  the  month  of  Uosqnito  Croek,  bat 
generally  it  is  salt  there  at  Jiigh  water.  During  tbe  freshet  season,  however,  it  is 
always  Iresh  bore  on  the  last  of  the  ebb,  It  is  salt  there  at  all  stages  of  tbe  tide  in 
very  dry  neaaons. 

When  the  bay  is  fresh  at  all  stages  of  the  tide  the  Winyaw  end  of  tbe  creek  iscor- 
respondiagty  fresh.  When  tbe  bay  is  fresh  on  tbe  last  of  the  ebb  no  reason  is  known 
why  Ibiseystetn  of  "pocketing tbe  fresh  water"  would  not  work  tbe  same  on  this 
end  of  the  creek  as  it  does  on  the  Santee  end,°  which  would  tend  to  freshen  at  least 
tbe  npper  portion  of  the  Winyaw  end  of  Mosquito  Cteek.  When  tbe  bay  is  salt  at  all 
stages  of  the  tide  then  the  creek  ia  salt  correspondingly.  However,  itisthongbt  that 
tbe  Wmjaw  end  of  Moeqaito  Creek  ia  generally  snoken  of  as  salt  and  the  Santee  end 
as  fresh.  Now,  whether  the  upper  portion  of  the  Winyaw  end  of  MosqnitoCreekseta 
tbemost  of  itssalt  from  the  sea  across  the  beach,  thence  throngb  tbe  lagoons  into  La- 
goon Creek,  is  a  question  which  will  be  tonchcd  upon  hereafter. 

I  will  here  remark  that  1  was  told  by  Mr.  John  A.  Hume  that  the  rice  lands  along 
UoHqnil4>  Creek  contain  a  certain  percentage  of  alaminum,  and  that  on  this  acoonnt 
these  lands  require  more  fVeqnent  flooding  with  fresh  water,  bouause  tbe  alaminnm 
very  soon  has  a  damaging  effect  upon  tbeatagaant  water  resliog  npouthelaade.  He 
also  says  that  the  rice  lands  further  removea  from  tbe  coaatdo  not  contain  this  in- 
jurions  iigent. 

I  have  been  nnable  to  collect  any  data  sbowinevhen  or  where  tbe  rice  interest  was 
everdamagedby  salt  water  going  from  Winyaw  Bay  into  tbe  Santee  end  of  Hoeqnito 
Creek,  when  tbe  creek  was  open  from  bay  to  bay,  nor  have  I  ever  heard  that  the  old- 
timn  planters  feared  any  dancer  from  this  direction. 

The  foregoing  is  about  all  the  information  1  Lave  been  able  to  collect  regaidingthe 
former  condition  of  the  Mosqnito  Creek  or  tbe  rice  lands  in  connection  therewith. 

COSCElt.-SlXO  1 
CANAL,  THE 
SIGNED,  ETC. 

In  obedience  to  your  orders,  I  proceeded  to  the  United  States  Canal  on  Deoembsr 
33,  1885,  where  I  mot  Mr.  B.  I'on  Lowndes  by  appointment.  In  going  thither  1  took 
a  boat  at  point  marked  No.  S  (see  sheet  F),  where  the  water  waa  f<innd  braokish  with 

tbe  tide  flood.  This  stateof  the  water  so  contiunedantilarrivingatapnjnt  in  Lagoon 
Creek,  abont  300  feet  below  the  montb  of  tbe  United  States  Canal,  the  water  hers 
changing  from  brackish  to  fresh,  thefresh  flood  from  tbe  Santee  River  having  reached 
this  point.  At  this  time  the  water  in  the  United  States  Canal  was  pBrfectly  fresh. 
When  this  same  tide  bad  fallen  about  0.5  foot  at  the  mouth  of  tbe  said  canal,  tbe 
water  therein,  which  was  running  out  towards  the  Santee  River,  became  brackish. 
This  brackish  water  starttid  down  the  cut  at  11.40  a.  m.,  and  at  4.25  p.  m.,  it  bad 
reached  station  13  (stations  100  feet  apart  and  nnmbered  from  the  Santee  end  of  tbs 
United  States  Canal  continnonsly),  having  traveled  a  distance  of  14,430  feet  in  foar 
and  three-quarter  hours.  The  wind  was  very  light  from  the  south.  From  about  tbe 
Hrst  curve  on  the  line  of  the  United  States  Canal,  or  point  marked  5  on  sheet  F,  the 
aaid  canal  feels  more  perceptibly  the  attractive  influence  of  tbe  falling  water  in  Hoe- 
qnito Creek,  and  hence  empties  itself  much  more  rapidly  from  tiiis  point.  On  this 
aaine  tide  tbe  water  was  found  to  be  brackish  in  the  Sant«e  montn  of  said  canal 
at  b.'iO  p.  m.,  with  the  ebb  current  still  rnnning,  but  tide  rising  vertically  on  die 
gange,' 
AtG.M 

about  1,0  .    . 

place  of  meeting  with  tbe  fleab  flood  the  tide  bad  risen  vertically  1  foot.    Betnre- 
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tag  liiiiii«di»t«l7  Into  the  United  StAtes  CanAt  above  Its  moath,  the  genge  read  0.9 
fiwt,  with  the  ebli  cnirent  stUl  rnnnbig  out.    TUb  waa  otHf  a  tow  mlnntea  after  S.90 

tm.,  BodmbsequentlyveTy  llttls,  if  any,  more  braokiBli  water  was  dlBohaiged  Into 
oaqnito  Credt  on  that  tide  by  the  United  States  CauaL 

It  will  be  Toadlly  Roen  that  tne  Bmonntof  water  damaging  to  the  cnltivation  of  rice, 
whlobtbe  United  Btatea  Canal  carried  into  Mosqatto  Creek  on  thii  abb  tide,  amonnted 
to  Tery  little.'  The  next  day,  December  S3,  ebb  tide  was  of  the  same  cbaraoter 
of  brackish  water,  and  on  this  occasion  it  reached  as  far  down  Mosqnito  Creek  as 
China  Creek  Canal  (B  on  map),  when  the  fresh  water  flood  was  met  coming  ap  the 
areek.  I  retnnied  to  the  month  of  the  United  States  Canal  and  waited  there  for  the 
h  flood.  When  it  came  op  we  allowed  It  to  drift  tbe  boat  op  Moeqnito  Creek,  past 
mouth  of  said  canal,  wiln  the  tide  aod '"'***'  CLii*-HA  ikk-a.>kriah  «  an^i  nra  nf,^*^nn^A 
■luiig  ahead  of  the  freeh,  nutil  we  arrired . 
■beet  F,  where  we  left  the  boat  at  9  p.  m. 

ThiabfMkiah  water  donbtlesswaa  a  part  of  that  which  came  ont  of  the  Oovemment 
eatoa  thelaat  of  theebb.  It  moat  be  Dome  in  mind  also  that  a  considerable  portion 
of  the  above  water  la  carried  back  np  the  United  States Caoal  at  tbe  flood  tides.    Now, 


,  .  it  below  where  IhavefuIriyobBerredit 

O  have  met  the  Incoming  fresh  water  flood,  bnt  inst  exactly  what  this  excess  of  dla- 
laoce  woald  be  I  tun  unable  to  say  withont  first  having  observed  the  cnrrenta,  espe- 
cially npoTt  a  tide  when  all  tbe  conditions  suited. 

This  may  bo  considered  an  exceptional  cose,  however,  bnt  itMi^kteooNrat  the  very 
llmeof  the  rico-cnltnre  season. 

It  la  not  to  be  nnderatood  that  the  United  States  Canal  carries  brackish  water  Into 
Hosqnito  Creek  on  every  tide,  for  itbaa  been  observed  to  tbe  contrary,  vii:  Thomas  S. 
Martin,  current  observer,  reports  to  me  offlclally  that  on  Janoary  19,  ItifG,  no  brack- 
iih  water  went  throQgh  tbe  United  States  Canal  ft-um  Lagoon  Creek.  He  (MarttD) 
was  at  month  of  caoal  all  day,  taking  velocities  of  carrents  and  testing  water.  Jan- 
nar;  31,  water  fresh  In  United  States  Canal  and  Santeo  end  of  Mosquito  Creek  at  boUi 
•bb  and  flood  tides.  Jannary  27,  water  fresh  in  United  Slates  Canal  at  all  stages  of 
tbe  tide.  Martin  followed  last  of  ebb  down  the  canal  to  Hosqnito  Creek  and  fonnd 
water  fresh.  He  then  went  with  flrat  of  flood  np  Mosqnito  Creek  to  point  D,  ousbeet 
F,  and  fonnd  the  water  fresh  all  the  way. 

Mr,  E.  D.  Martin,  gange  observer,  reports  to  me  officially  that  on  February  i,  188tL 
he  fonnd  thegango  in  the  United  StateHCanal  at  300  feet  above  6Csee  sheet  F)  to  read 
0.6  (zero  =  mean  low  water)  and  the  water  fresh. 

Having  proven  that  brackish  waterdidflnditswsy  at  intervals  through  tbe  United 
Statee  Canal  into  Mosqnito  Creek,  it  next  became  necessary  to  ascertain  from  whence 
thisimpnro  water  had  Its  source.  With  thisinvlewmany  cnirent  and  tidal  observa- 
tions were  taken  atthe  junction  of  the  United  States  CanalwithLngooitCreek,at  aev- 
STsl  tides,  both  ebb  and  flood.  TbiswasaccompIiBhed  with  a  log  ana  Hue  floats  and  by 
watting  tbe  flow  of  water  with  the  eye.  Mr.  Thomas  S.  Martin,  who  has  had  expe- 
rience tn  the  United  States  Coast  Enrvev.as  Range  observer,  on  tbe  coasts  of  South  Caro- 
hns.  North  Carolina,  and  Maine,  from  Mareh,  1877,  to  May,  1960,  and  who  has  bad  con- 
siderable experience  in  observing  the  flow  of  the  currents  at  various  places  by  using 
the  log  and  line,  was  employed  to  observe  the  onrrentH  at  the  above  place  under  my 
direction.  The  results  of  Mr.  Martin's  observations  are  rospsctfutly  forwarded  here- 
with, as  diown  on  sheets  "A,  B.  C,  D,  and  a  copy  of  his  explanatory  report  accompauy- 
itig  these  sheets.  As  a  check  on  these  results  iai.  B.  D.  Martin  was  sent  to  observe  the 
currents  at  the  same  place,  which  be  found  upon  the  whole  to  agree  with  the  above. 
I  went  there  myself  afterwards  to  do  the  same  work,  as  a  check  to  both  statements, 
and  to  satisfy  myself  that  there  was  no  error.  My  own  results  showed  no  difforence 
in  what  had  already  been  mode  known,  I  was  plainly  convinced  that  the  flood  tides 
Aom  Santee  Biver  and  Winyaw  Bay  meet  practically  anywhere  from  about  300  feet 
b^wthe  point  of  jn notion  of  thec^ial  wittiLaEoon  Crook  and  a  point  in  that  cceek 
aboDt  three-quarters  of  a  mile  farther  down.  This  point  varies  according  to  the  di- 
rection and  strength  of  the  prevailing  winds  and  the  volume  of  fteshet  water  in  San- 
tee Bay. 

At  the  l>eginning  of  the  flood  tide,  which  ponrs  through  the  United  States  Canal  into 

Lagoon  Creek,  the  onrrent  there  turns  to  the  right  and  runs  up  Lagoon  Creek  into 

the  lagoons.    This  current  is  soon  Joined  by  that  of  tbe  flood  uom  Winyaw  Bay,  at 

____  , 
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the  mouth  of  the  ceoftl,  and  they  tAgether  cootinoe  flowing  op  I«goon  Creek,  And 
thence  into  the  lagoons,  for  two  or  turee  honra,  mom  or  leas,  after  which  the  Saatea 
flood  divides  at  the  month  of  the  oanal,  one  portion  of  it  oontinalng  on  np  Lt^cooD 
Creek,  and  the  other  down  lAgoon  Creek,  forciog  back  the  Winyaw  Bay  water  to 
distancbs  as  above  stated.  This  flood  into  the  upper  portion  of  Lagoon  Creek  and  the 
losoons  reaches  approximately  4,500  foot  tiom  the  month  of  the  oanai.  Upon  the  ebb 
tide  the  water  retorris  from  the  lagoons,  and  for  from  one  to  two  honrs  the  flow  la 
only  observed  going  down  the  canal.  After  it  haa  tbns  run  for  the  above  time  the 
currents  divide  at  the  month  of  the  canal,  one  portion  continuing  down  the  canal 
towards  Santee  Biver.  and  the  other  portion  down  Lagoon  Creek  below  the  month  of 
the  canal,  towards  Winyaw  Bay.  During  the  period  when  the  ebb  is  mnning  only 
down  the  canal  there  is  no  perceptible  onrrent  in  any  direction  in  I-agoon  Creek  be- 
low the  month  of  the  canal.  There  is  also  inclosed  a  copy*  of  Mr.  Martin's  detailed 
report  to  me  of  the  currents  and  gauge  observations  taken  on  time.  The  reaaona  for 
this  lather  pecnliar  movement  oi  the  water  is  thought  to  be,  that  owing  to  the  near 

tiroxlmity  of  the  lagoons  (see  sheet  E,*  which  will  uive  yon  a  very  good  idea  of  their 
ocation  and  dimensions  with  the  depresiied  level  of  the  water  in  the  same,  that  hav- 
ing been  drawn  off  by  the  preceding  ebh  tide),  the  flood-tide  cnrrent  is  irrenstibly 
attracted  into  them  till  they  are  sufficiently  replenished  with  water  to  cover  their 
very  considerable  areas,  and  raise  their  tavels  to  an  elevation  nearly  equal  to  that  of 
the  water  at  the  mouth  of  the  United  States  Canal.  When  this  has  been  accomplished, 
and  needing  no  further  the  extra  supply  of  water,  the  current  then  separates  at  the 
mouth  of  thecaual,  and  only  enough  continues  to  rnnnp  to  retain  this  ttecnred  eleva- 
tion, while  the  excess  of  water  emptied  from  thecanaltumsdown  the  creek,  andattaehe 
and  forces  back  the  weaker  current  coming  up  from  towards  Winyaw  Bay.  Now,  when 
the  time  arrives  for  the  Sant«e  ta  take  back  its  water  from  the  canal  and  that  which 
haa  gone  up  into  the  lagoons,  the  cutrent  begins  to  return  from  these  places,  and  as 
the  water  Is  hurried  down  Lagoon  Creek  into  the  canal  it  t^ms  on  a  curve  into  the 
canal,  and  it  is  thought  thattne  centrifugalfurce'i>of  the  water  running  on  the  outer 
rim  of  the  curve  is  snfflcient  t^  hold  back  the  water  there  at  rest,  preventing  it 
from  following  the  outgoing  ebb  into  the  canal  till  the  time  of  the  ebb  to  Winyaw 
Bay,  when  the  currents  grodnally  fork,  which  cunnes  tbat  water  reHting  below  the 
month  of  the  canal  to  be  carried  towards  Winyaw  Bay  oud  tbo  other  prong  of  the 
fork  continYies  throngh  the  canal  until  the  next  flood.  This  is  repeated  ou  every  tide 
tbat  no  observed.  It  will  be  seen  that  that  portion  of  tbo  water  which  deflects  to  tbo 
left  from  the  month  of  the  canal  on  the  flood  dcM  tiol  return  dowu  the  canal  on  the 
next  ebb,  but  flows  down  Lagoon  Creek  into  Mosquito  Creek  towards  Wiuyah  Bay, 
which,  of  conrse,  haa  a  tendency  to  freshen  Mosquito  Creek  to  qnite  a  degree. 
Having  established  th»  fact»— 

(1)  Winyaw  Bay  was  fresh  at  low  tide  when  the  foregoing  observations  were  made 
on  January  8  last  (and  the  "  pocketing  the  fieeh  water  system  "  was  working  on  the 
Wiuyali  end  of  Mosquito  Creek,  becanse  the  water  was  found  to  be  fresh  at  Hosqnito 
Creek  Bridge  when  the  gauge  there  read  3  feet),  and  inasmuch  as  on  that  day  brackjtb 
water  wt^nt  down  the  canal  towards  Santee,  from  the  above  alone  it  was  evident  that 
thu  brackiab  water  did  not  come  from  Winyaw  Bay  on  that  day. " 

(2)  That  the  entire  ebb  through  the  canal  comes  from  the  npper  portion  of  Lagoon 
Creek  and  the  connecting  lagoons. 

(3)  That  the  flood  tide  came  np  from  the  Santee  River  fresh  and  returned  in  that 
direction  sometimes  brackish. 

Ic  DOW  becomes  desirable  to  trace  the  origin  of  this  brackish  water.  So  to  this  end 
an  examination  was  made  of  the  lagoons  and  the  sea-beach  near  by.  A  line  of  levels 
was  carefully  mn  along  the  high-wat«r  crest  of  the  said  beach,  starting  from  our 
bench-mark,  gecnxing  the  mean  Tow-water  level  at  the  fionth  Island  Whai?,  and  then 
cross-sections  were  taken  from  the  extreme  low-water  line  along  the  sea-beach,  show- 
ing the  slope  of  the  lauds  from  the  high- water  crest  into  the  lagoons.  All  this  wiU 
be  suen  by  reference  to  sheet  E.* 

The  bigb-water  crest  was  found  to  ho  elevated  from  5.7  to  6.9  feet  above  onr  estab- 
lished mean  low-water  level.  The  mean  rise  of  the  tide  is  i  feet.  By  allowing 
from  1  to  2  leet  rise  above  this,  according  to  thedireciion  and  strength  of  the  wind, 
for  the  height  of  the  inrolling  billows,  it  is  conclusive  evidence  that  the  sea  salt  water 
will  run  over  the  beach  into  the  lagoons  during  flush  high  wat«re  in  quantities  suffi- 
ciently large  to  cause  the  lagoon  water  to  be  decidedly  brackish. 

This,  then,  is  the  true  source  of  the  brackish  water  carried  it. to  Mosquito  Creek  by 
the  United  States  Canal,  and  it  does  not  come  from  Winyaw  Bay,  oehos  been  thought." 
If  there  wasuoWinyiwBay  in  existence  the  state  of  the  case  would  not  be  changed. 

It  ia  not  impossible  that  there  should  be  days  in  sncce-^siou  during  a  period  of  west- 
erly winds  and  neap  tides  when  no  water  from  the  sea  would  flud  it«  way  ooroH  tbs 
beach.    In  this  case  tbe  daily  influx  of  fresh  water  from  Santee  would  oonstantly 


"Omitted.     . 
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Tben,  on  the  other  baad,  tbe  reverse  of  this  might  be  the  cue.    However,  tiie  ai 

of  brackiah  water  tbat  goes  down  the  canal  at  any  time  dependH  eatitely  npou  tbe 

quantity  of  lalt  water  wbichcrossei  the  beooh  into  the  lagoous." 

Take  a  time  ia  tbe  dry  setMOii  when,  aa  ia  stated,  the  waters  are  salt  or  inclined  bo 
to  be.  This  woald  make  do  difference  so  far  as  the  connection  of  the  canal  with  Win- 
yaw  Bay  is  concerned,  except  that  the  little  portion  of  the  flood  itam  below  the  month 
of  the  canal,  which  goes  with  the  Santee  water  Into  the  lagoons,  might  add  jnst  a 
Jittlo  to  the  Battisbneaa  of  the  lagoons. 

Neither  woald  a  dry  season  increase  the  ov eiflo wing  quantity  ofthe  water  from  the 
na.  It  is  tme  that  tbe  brackish  water  carried  down  tbe  canal  into  Afosqnito  Creek 
OD  the  iuat  of  the  ebb,  if  in  snfQcientty  large  qnantities,  would  somewhat  Interfere 
with  the  "pocket  system"  in  Mosqaito  Creek  when  that  creek  became  salt  at  the 
balf-flood  tide"  from  the  Bantee  salt  water. 

I  am  told  that  sometbnea  the  Santee  River  is  &esh  the  entire  year,  and  then  there 
is  DO  necessity  fer  pocketing  tbe  fresh  water  at  low  tide  in  Mosqaito  Creek,  bat  when 
tike  Ban  tee  is  salt  at  bisb  water  and  fresh  at  low  water,  tbe  pocket  system  is  the  only 
■neaoa  the  planter  on  the  npper  part  of  Mosquito  Creek  baa  of  securing  a  fresh  sup- 
ply of  water. 

Mr.  W.  0.  Johnstone,  who  has  long  resided  in  this  vicinity,  tolls  me  that  he  remem- 
Iwrswben  the  sea-beach  alluded  to  was  covered  by  a  range  of  hills,  and  that  on  these 
Mod-bills  there  was  a  growth  of  grass,  and  at  intervals  there  grow  Ueea  and  brash. 
TlwD  only  the  blKbeet  gale  tides  loimd  their  way  across  the  twacb.  These  have  all 
been  gradnally  destroyed  by  wiads  and  storm-tides. 

Mr.  W.  A.  Moore,  assistant  engineer,  aays,  in  a  report  to  Capt.  James  Mercni,  Feb- 
mary  I,  1882 : 

"Od  the  9&th  of  December  (1881,  I  suppose)  I  walked  down  the  South  Island  Beach, 
■Dd  &0D)  the  first  hummock  aa  far  as  the  eye  coald  see  the  tide  was  pouring  over  the 
Iwach,  Dot  continuously,  bnt  at  intervals  of  about  200  or  300  feet.  The  tide  In  Win- 
yaw  Bay  rose  4.2  feet  above  the  plane  of  reference.  As  Lagoon  Creek  here  is  only 
sbont  a  miarter  of  a  mile  from  the  beach,  I  presume  it  will  be  the  natural  drain  for 
this  overaow.  Tbe  marsh  here  at  this  time  bad  about  3  inches  of  water  on  it.  The 
Kril  between  tho  beach  and  Lagoon  Creekbaa  a  large  percentage  of  saudin  It  and  is 
carered  by  a  growth  of  wire  graaa.  I  am  told  when  dried  it  will  bum,  being  of  a 
peaty  natnre." 

Ur.  L.  P.  Miller  has  tuld  me  that  he  has  frequently  seen  tbe  water  crossing  this 
beach  within  the  last  few  years. 

1  have  heard  Mr.  Thomas  S.  Martin,  ex-overseer  of  the  Santee  Biver  improvement, 
vbo  traveled  along  the  beach  daily  for  more  than  a  year  in  going  to  hia  work  nt  the 
dredge,  nay  that  on  one  occasion  he  foond  tbe  water  running  so  rapidly  at  a  point 
across  tbe  beach  that  he  hesitated  abont  risking  to  ride  his  horse  thrDogh  It. 

The  writer,  too,  baa  s«en  the  water  crossing  tbe  same  beach  within  tbe  last  two 
years,  and  he  has  watched  with  some  concern  the  wasting  away  of  the  protecting 
unda,  especlallysince  the  breakage  in  the  United  States  Canal  bank  during  tbe  storm 
io  October  last. 

Itwas  bis  intention  to  offer  for  yonr  consideration,  as  soon  as  more  funds  were 
■Tsitable  for  the  work,  a  recommendation  looking  to  the  oonstmction  of  some  simple 
"aud-eatcbers  "  along  this  beacfa,  to  attempt  to  reetoie,  ia  a  measure  at  least,  the 
oDce  existing  sand-do nea. 


On  January  19,  1886,  aimnltaneons  readings  were  taken  with  gau^m  Fct  alike  on  the 
Mtablis^ed  mean  low-water  lever  of  the  Santee  River,  which  is  tho  aame  leval  used 
in  dredgin  -  the  United  States  Canal,  at  the  lagoon  mouth  of  the  canal,  and  ia  Mos- 
quito Creek  at  station  208-faO.  Tbe  height  of  the  water  was  generally  groattr  at  La- 
goon Creek  than  at  Mosquito  Creek,  aa  will  be  seen  by  the  tabulated  statement  of  tho 
record  which  is  forwarded  herewith.  The  constancy  of  (bis  greater  height  and  tbe 
peculiar  shapes  of  the  tide-cnrvea  for  this  day  are  probably  due  to  the  strong  easleriy 
viDd  prevailing  that  day. 

On  February  7  simutiaceona  tidal  and  current  observations  were  taken  at  the  fol- 
lowing places,  with  thezerosof  tbe  gauges  all  set  on  the  above  established  mean  low.i 
*ater  level  (having  previously  had  beneb-marks  fixed  in  the  neighborhood  of  these 
phKes,  the  gauges  were  tbeietorethusset  with  tbe  level,  without  mnch  time  oi  trou- 
ble). About  SdU  feet  above  the  Santee  moulh  of  Moaqnito  Creek,  in  the  creek  at  A, 
•ee  sheet  V  for  location  and  sheet  G*  for  crnss-section,  current  velocity,  and  tidal  ob- 
Three  hiiudred  feet  above  6  Santee  mouth  of  tbe  United  Ststea  Canal,  in 
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forlcKstlou;  at  300  feot  above  6  in  UoitAd  States  Canal,  «ee  sheet*  F  and  Q';  at  300 
feel  above  lagoon  month  of  United  8tat«a  Canal  in  Lasoaa  Creelt,  aee  same  ■beeta;  at 
atnn'  500  feet  above  Winyaiv  month  of  Moeqnito  CreeK,  in  the  Creek  No.  t,  and  abont 
300  feet  above  Wioyaw  moalb  of  RocliSsh  Caoal,  seo  Hheets  F  and  O.' 

I  iTouIil  hern  stato  that  thooBh  the  croae-wctinn  ifprenentii  KocktUh  Canal  to  be 
about  80  feet  wide,  it  nnrrowa  ver;  soou  to  21)  feet,  and  Anally  becomoa  a  mere  ditch 
Iwforo  it  reacbos  Mosquito  Crerk  again,  CPiir  Lowudcs'  lock,  slalion  F.  No  observer 
could  bo  employed  fur  station  H.  and  that  one  who  «hoiild  have  observed  at  V 
(LowndeB'  Inrk)  fnilod  tocet  ou  Lis  Rta'ion,  and  brnce  there  arc  no  notes  for  tbeaa 
two,  1  wonld  htaiu  brre,  bowcvfr,  that  ou  December  23  I  viuited  Lowndes'  lock  at 
lo«  tidl-  tiud  louud  the  height  of  Ibe  water  ou  tboEllulee  sideahont  1  foot  lower  than 
on  the  Winj-aw  aide,'*  and  that  on  Ibe  Htb  of  February,  IHHC,  Mr.  Edwin  D.  Uartin, 
Kanke  observer,  wan  sent  Ihero  to  dptermioe  tbe  difference  of  the  water-level  on  the 
flood,  wbicb  he  reported  to  be  0.5  feet  bit-ber  ou  Sanlee  than  on  Wluj-ah  side.  Uar- 
tin  met  Ur.  Lowndes  there,  who  gave  iiim  the  pencil  note  to  hand  tue.  concerning 
thisdiffcreuce  of  level  at  the  lock,  which  I  respectfully  fnrwsrdtoyon.asMr.  Lowndes 
reqnosied," 

Tnretnm  to  tbe  MmnltaneoiiRobBcrvBtioDs  taken  on  the  Tthof  Febrnary.  On  this 
day  tbn  w^tcr  rose  to  a  vertical  height  of  3.:l  feet  on  tbe  gangn  at  tbe  Santee  month 
of 'Husqnito  Creek,  and  fell  to  0.1,  making  ihe  range  3.2  feet.  At  tbe  Winyaw  month 
of  Moeqnilo  Creek  the  rise  was  3,4  and  tbe  fall  0.4  bulow  zero,  making  tbe  range  3.8 
feet.  Tbe  water  ihei^tore  rose  0.1  foot  higher  at  Winyaw  Bay  than  at  Santee  Biver, 
and  thB  water  fell  0.5  foot  lower  at  Winyaw  Bay  than  at  Sanlee  River." 

High  water  oecnrred  one  honr  earlier  at  Sanlee  Eiver  than  at'WiDyabBay,and  low 
water  took  ]ilace  at  tbe  same  time  at  both  places.  The  flood  cnrrent  on  the  Bantee 
side  rsu  np  1.5  bonre  oiler  high  water,  andthe  same  current  on  the  Winyah  side  ran 
np  one  hour  after  high  water.  Tbe  ebb  current  ran  out  on  tbe  Santee  side  1.25  boon 
alter  low  water,  and  at  Wluyaw  Bay  1.50  honni  after  low  water.  The  tide  rose  0.8 
foot  higher  at  Santee  Eiver  than  it  did  at  the  Lagoon  montb  of  tbe  Uoited  State* 
Csnal,  and  fell  O.il  foot  lower  at  the  fianteo  side,  the  range  at  Lagoon  Creek  being  1.7. 

The  turning  of  Ihe  flood  andehbcnnenlsoccoron  an  average  two  bonrs  earlwrat 
the  Santee  Biver  than  at  the  Lagoon  mouth  of  the  United  States  Canal.  The  change 
of  tides,  as  ineaanrcd  by  tbeir  rise  and  fall,  occurs  3.'J5  boars  earlier  at  the  Santea,  or 
high  water  on  tbe  gango  at  the  Santee  occurs  tbreo  hours  sooner  than  at  Lagoon  Creek, 
and  low  water  at  Ihe  Santee  2  50  boors  sooner  thnn  at  Lagoon  Creek. 

II  wilt  bo  noliceahle  that  Ihuexisteuceof  nosalt  or  brackish  water  (see  sheet  C),* 
was  foDod  ou  Ibis  day,  except  as  reported  at  the  Lagoon  month  of  the  United  States 
Canal,  whivb  no  doubt  flowed  down  the  canal  for  some  little  distance,  bnt  met  this  iO' 
coming  flood  from  the  Santee  River  before  it  had  reached  Mosquito  Creek,  and  was 
carried  back  into  tbe  lagoons. 

I  was  told  by  Mr.  Lowndes  that  there  was  a  freshet  in  the  Santee  Biver  on  this  day, 
but  iuasmuch  us  there  was  no  brackish  water  found  at  the  gauge  at  tbe  Winyah  end 
of  Mosquito  Creek  during  the  entire  rise  and  fall  of  the  tides,  it  Is  bnt  lair  to  assume 
that  there  was  a  fresbct  in  Winyaw  Bay  also. 

The  follnwiog  distances  are  taken  from  our  own  measnrement  of  the  United  States 
Canal.  One  from  Mosquito  Creik  across  Lagoon  Creek  to  Mosquito  Creek  again,  at 
sta.  \tOfi+'M  (see  sheet  F),  made  with  sleel  tape-line,  and  which  is  known  to  be  cor- 
rect. Tbe  other  distances  are  taken  from  onrown  stadia  snrrey  of  Mosquito  and  La- 
goon creeks,  together  with  the  tw,o  cnta  on  the  Winyaw  Bay  side,  which  1  think  is 

Teet 
Total  distance  from  Santee  Eiver  to  Winyaw  Day,  via  Mosqnilo  Creek  to  tbe 

United  States  Canal,  thence  with  the  canal  to  Lagoon  Creek,  thence  with 

Li^oon  Creek  to  Mosquito,  thence  with  Mosquito  ^Winyaw  Bay 63,930 

CiHtauco  from  the  Santee  mouth  of  Mosquito  Creek  to  month  of  United  Statea 

Canal 9,570 

Distance  by  United  Slates  Canal  from  Mosquito  to  Lugoou  Creek 15,630 

Distance  via  Lagoon  and  Mosquito  ciireks  from  the  Lagoon  mouth  of  the  United 

States  Canal  to  Winyaw  Bay 37,730 

Distance  bv  tho  proposed  lino  of  canal  from  Lagoon  Creek  to  Mosqni to  Creek, 

to  sla.  aoij+30  (see  sheet  F) 5,800 

Diet.' nee   from  Santee  Biver  to  Winyaw  Bay  via  the  canal  finished  to  sta. 

806+30 19,426 

TOslance  fiom  sta.  208-f  30  to  Winyaw  Bay  via  Mosquito  Creek M,2K 

Distance  from  Santee  River  to  Winyaw  Bay  via  tbe  canal  finished  to  sta. 

20a-f-30  thence  the  two  cnls  towards  Winyaw  Bay  completed 46,560 

I  would  here  remark  that  tbe  average*! 
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nn;  that  fa,  tbe  aotnat  rannlDg  time  of  the  onmnt*  Is  taken  Into  oonslderatlon, 
ud  not  aimpl^r  the  Tertical  rise  and  fall  of  the  water. 

AsoDe-balf  of  the  Qood  current  from  the  Santee  Kiver,  which  tems  to  the  right 
■fter  leaving  the  oaiial,  penetrates  the  apper  Dortion  of  LttgooQ  Creek  to  a  distance 
of  3,000  feet,  as  it  does  more  or  less,  it  is  tben  tboaght  reasoaablo  to  suppose  that  if 
no  portion  of  this  water  was  allowed  to  flow  to  the  right,  as  is  recommeDded  in  thit 
"riter'B  annnal  report  for  Santeo  Biver  improvement,  daledJnne  30,  ISte,  viz.,  the 
dikiDK  off  of  Lagoon  Creek  to  be  ioeladed  io  the  wor)c  of  revetment,  the  entim  vol- 
ume »flhe  Hood  wonld  penetrate  to  a  distaoce  of  about  6,000  feet  down  Lagoon  be- 
fore it  met  the  flood  from  Wtnf  aw  Bay. 

From  oorront  and  tidal  observations  Jniit  taken  it  wonld  apnear  that  before  this 
Winjatf  Bsjr  water,  assumiDg  that  it  wonid  follow  the  Santee  ebb  back,  conld  reach 
Uosqiilto  Creek  via  the  TTuited  States  Canal,  it  would  meet  the  iDOomiog  flood  from 
the  Santee  and  be  rEtnrned  to  Lagoon  Creek. 

Suppose  Lagoon  Creek  wasdikedoffon  both  sides  of  the  oanal,  and  the  canal  fioished 
to  sta.  208-f-30.  Tht:u,  from  the  foregoing,  it  wonid  seem  very  probable  that  the 
SsDtee  flood  wonid  reach  to  the  other  side  of  ata.  Q06-f  30  toward  Winyaw  Bay,  and 
Iwyood  the  half  way  point  from  river  to  bay,  and  for  the  aame  reason  as  given,  tbe 
WiQyaw  salt  water  wonid  pro1>ably  be  retnrned  by  tbe  Santee  flood  before  it  had  time 
to  reach  Mosqnito  Creek. 

Having  conatmcted  both  dikea  at  Lagoon  Creek,  it  wonid  not  only  prevent  the  ea1t 
'Iter  from  coming  into  the  canal  [rota  the  lagoons,  bat  woald  also  restore  the  geu- 
titi  conditions  of  things  as  they  were  when  Mosqnito  Creek  was  open  ttom  Santee 
Biver  to  Winyaw  Bay.  These  dikes  wonid  give  an  additional  pro teotiou  to  the  canal 
ID  uving  it  from  cross-onrrents  and  the  probable  formation  of  a  troublesome  aboal, 
■nil  might  be,  it  1«  thought,  included  in  the  work  of  the  revetment. 

Suppose  tbe  canal  was  finished  tosta.SOtJ+:lO,  and  its  banks  connected  at  Laeoon 
CrMk  by  these  dikes,  would  not  these  3  miles  of  continuous  wall,  between  tbe  low- 
lying  se»-beAcb  and  the  rice  fields  near  by,  be  advantageoas  rather  than  otherwise !« 
tlwrieeplan'er. 

Were  both  dikes  constracted  at  Lagoon  Creek,  and  a  tide  lock  also  needed  after- 
wards, I  should  think  that  the  best  place  fur  the  location  of  the  lock  woald  then  be 
in  the  vicinity  of  sta.  20tJ-f-30,  where  the  Sauteo  and  Winyaw  waters  would  probably 
be  Dearly  in  equilibrium ;  but  sUonld  yon  deem  a  lock  necessary  and  not  tlie  dikes, 
tbe  only  place  to  locate  it  woulil  bejnat  below  Lagoim  Creek,  in  the  canal. 

From  what  I  can  nnderstand  about  the  tide  lock  required,  it  can  be  simply  coo- 
stntetedof  creoBOted  wood,  andairangedsotbat  its  gates  or  wings  can  be  opened  and 
closed  at  will. 

The  cost  of  a  structure  of  this  deecription  would  potHbl^  be  about  as  follows,  but 
thJB  rough  estimate  Is  liable  to  cbenge  as  tbe  matter  may  be  more  thoroughly  ex- 
amioed.    The  chief  cost  would  likely  be  iu  secnring  the  foundations. 

Tbe  look  to  be  3r>  feet  wide  in  tbe  clear,  and  60  feet  long,  with  two  seta  of  gates, 
sod  intended  only  to  prevent  tbe  tide  from  flowing  through  at  certain  stages. 

40,000  feet  of  creoaoted  lumber (2,000 

Pomping  maohioery,  ten  days,  at  (40 400 

Iron  w<^ 400 

Iiabor  and  contingeueies < 3,000 

i  4,aoo 

Cspt.  James  MercDr,CorpBofEDgineen),  United  states  Army,  meutione  the  possihle 
neoeesity  fbr  a  look  in  the  canal,  in  bis  reportto  the  Chief  of  Engineers,  United  States 
Army,  dated  Febrnary  2,  ISSi. 

The  South  Carolina  legislatnre  passed  an  act  in  January,  1882,  of  which  the  fol- 
lowing Is  an  extract,  wbicb  explains  itself: 

"A  BILL  oedlBg  tlisJiirladlatloD  of  ths  BUU  of  Sonth  CaroDna  to  ih«  Ualtwl  8UC«  of  Anflrfa^ 
anmch  UniR  u  may  be  reqalrrd  for  oonnectlDg  Wlnysw  Day  and  Santee  Klver,  iuQsorgsunra 
Cnmty,  so  m  to  boUiUla  commerce 

''Be  il  enaoled  by  the  taiait  and  hoiua  of  repraaitaUvtM  of  the  Stale  of  South  Carolina, 
Mw  met  and  witting  in  gtneral  aeietnbly,  and  by  tht  authority  of  the  tame : 

"Skcttom  I.  That  the  Jnrisdictiou  of  the  State  of  Bonth  Carolina  is  hereby  ceded 
to  Ibe  United  States  of  America  over  so  much  land  as  shall  be  neoessaTy  for  the  pur- 
pose of  connecting  Winyaw  Bay  and  Santee  Kiver,  in  Georgetown  County,  so  as  to 
facilitate  comiuetcial  iutercoursa  on  tbe  vraters  tboreof,  said  connection  to  be  pro-. 
vided  with  a  lock  or  flood-gato  to  protect  the  rice  plantations  which  may  be  afieoted 
thereby,  if  tbe  same  may  be  deemea  neceasary  b^  the  United  States  Engineer  In  obat^ 
of  the  unprovenients.'' 
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The  lice  luida  snppoaed  to  be  in  Jeopardy  from  salt  water  are  aa  follona :  A  state- 
ment  by  Hr.  R.  I'oq  Lowndee  gives  the  total  areas  on  Mosqnito  Creek  as  being  3,000 
aena,  and  be  plaees  their  valne  at  |50  per  acre.  A  statement  by  Mr.  Witliam  Uilee 
Hazzard  gives  tbe  acreage,  a«  owned  by  himself  and  situated  on  Minim  Creek,  above 
the  San  tee  mo  Dth  of  Moaquito,  at  700  acres.  He  does  dod  state  their  valae,  bat  I  sup- 
pose it  Is  DO  more  than  that  as  expressed  by  Mr.  Lowndes. 

Mr.  Lowndes  was  aaked  why  it  was  not  possible  to  waste  any  impare  water  that 
might  be  In  Uosqnito  Creek  at  low  tide,  tbrougb  his  look  on  tbe  flood,  masmaob  as  the 
Saotee  water  rose  first  and  highest.  His  reply  was  that  he  had  been  in  the  habit  of 
thus  diaposinfr  of  the  bad  water,  which  Mosqnito  Creek  had  always  been  subject  to 
moreor  leas;  DQt  he  fbaied  that  hawonid  be  nnable  to  wast«  any  water  Inexoeasof 
that  spoken  of^  becanse  then  a  snffloient  head  of  water  would  not  be  retained  on  the 
Bantee  side  to  propeily  irrigate  his  lands. >• 

I  wonld  here  thank  Mr.  Lowndes  for  man^  ooartesiea  extended  to  me  in  my  efforts 
in  oomplyinR  with  yoor  orders  in  the  oolleotion  of  data  ibr  this  report.  He  spared  no 
pains  to  ^irtilier  me  In  this  work.  I  respeotfally  inolosa  a  tabalat«d  statement*  fhr- 
nished  by  him,  giving  the  stages  of  the  water  In  the  Santee,  Wateroe,  Congaree.  and 
Fee  Dee  riven,  ui  the  n^-oomitry,  for  oertain  peri  oils,  as  will  be  seen  by  the  statement. 
This  may  be  osefal  or  mtereatioff  to  yon  in  showing  approximately  tbe  volume  of 
f^vah  water  the  Saotee  oontalned  during  the  time  when  we  were  keeping  a  reoord  of 
the  water  in  tbe  United  States  Canal  in  the  year  1834. 
Tery  respeotfally,  yonr  obedieat  servant. 


AFPBinSIX  TO  ASSISTANT  BNGINEEB  WHITFOBD'S  BEPOBT. 

Mr.  B.  I'oQ  liowodes,  tbe  representative  of  tbe  perBooa  clajmiDg  pro- 
tectioD  for  tbeir  rice  interests,  came  to  my  oflQea  on  February  15,  1886, 
to  talk  over  the  sabject  with  me.  I  read  him  all  of  Assistant  Engiaeer 
Wbitford's  report  (except  the  Urst  few  pages,  which  he  had  already  read) 
and  asked  him  to  comment  fully  whenever  he  thought  comments  neces- 
sary to  fally  explain  his  side  of  the  case.  His  comments,  written  out 
by  me  and  revised  by  him,  are  herewith  appended.  The  numbers  cor- 
respond to  numbers  inserted  by  me  in  Mr.  Whitford's  report.  Mr. 
Lowndes  was  several  times  asked  to  add  more  to  his  remarks,  but 
thought  finally  that  these  eighteen  comments  covered  all  he  needed  to 
add  to  Mr.  Whitford's  report  in  order  to  make  it  fully  cover  his  side  of 
the  question. 

W.  H.  BlXBT, 

Captain  o/Engineert. 


<  Most  of  this  must  go  Into  the  Santee  end  of  Mosquito  Creek  and  will  injnre  their 
rice  interests. 
■Doabted,  auleas  "an  easterly"  means  only  one  that  goesover  the  original  banks; 

an  ordinary  easterly  blow  wonld  not  do  this. 

'  Not  unless  it  can  gel  through  the  high  banks  already  pat  up  by  the  rice  interesfe. 

*ThisiH  tbe  value  of  Mosquito  Creole  to  the  rice  owners  and  why  these  lands  are 
always  ablf  to  make  crops  when  men  higher  np  tbe  othet  rivers  (no^  Santee)  coald 

'  But  this  never  happens  during  the  irrigating  season. 

■  This  was  the  dirty  brackish  water  nntit  for  irrigating. 

'  CoDsiderSible,  instead  of  very  Utile. 

■This  water,  alittle  brackish,  is  Just  as  iiJarlooB  to  the  rioe  plantersas  very  salt 

■This  is  all  Iclaim.  Moreover,  there  was  a  fresbel  in  the  Santee  at  the  times  these 
observations  were  taken ;  in  snmmer,  when  Ihe  water  Is  low,  the  flow  of  salt  water 
from  the  Government  eat  will  be  mnoh  Increased. 
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'*Tliia  ttana  oeDtrlfdeal  force  acts  id  a  aimllar  w»y  at  tbe  Saatee  end  of  the  cati&l 
(where  It  empties  Into  MoBqaito  Creek)  to  bold  back  the  water  iaMosqaito  Creek  uid 
to  preveotthe  otherwise  natarsi  fall  of  ebb  neceasary  to  droia  the  rice  laade  in  Moa- 
quito  Cieek  above  the  canal. ' 

"Bnt  If  Winyaw  Bay  were  salt,  as  it  wonld  be  daring  the  irrigating  months,  the 
water  in  Lagoon  Creek  wonld  be  salt,  aad  then  the  salt  water  ftom  Winyaw  wonld  go 
ibrongh  Lagoon  Creek  down  the  Government  cut, 

i>  This  is  true  danng  the  floah  water  eeaaoa  vhen  Winyaw  Bay  is  flesh  at  low  water, 
but  in  the  iirigating  season,  when  Winyaw  la  aalt  at  all  staeea  of  the  tide,  the  water 
(then  salt)  'would  come  from  Winyaw  into  the  lagoon^  and  nom  them  on  the  ebb  tide 
ioto  the  Qoveniment  Canal  and  Uosqnito  Creek,  aa  it  oomes  now,  fresh. 

"  In  the  aniiiiDer  this  wonld  not  be  tme,  as  Wiiijaw  would  send  aa  much  salt  water 
iato  Lagoon  Creek  and  tbe  lagoons  as  it  U  now  sending  fresh  water ;  and  this  woald 
make  brackish  tbe  wat«r  which  returns  on  the  ebb  mm  the  lagoons  into  the  Oov< 
emment  cut  and  Uoeqnito  Creek. 

"Tbiashonld  be  when  tbe  lower  part  of  Uosqnito  Creek  becomes  aalt  on  tbe  last 
portion  of  the  flood, 

"This  difference  in  the  water  level  (ssahown  at  my  flood-gate)  cannot  be  observed 
at  any  aingle  point  in  tbe  OoTemment  Canal,  becanse  tbe  latter  is  always  oiieu;  l>nt 
it  woald  exist  if  the  OoTemment  Canal  were  dosed  by  a  flood-gate  at  its  Lagoon 
Creek  end.  While  tbe  OoTemment  Canal  remains  open,  the  effect  of  this  difference 
of  level  is  to  force  the  impure  water  ofLagoon  Creek  on  ebb  tide  intoHoaqnito  Creek, 
thereby  poisoninK  the  water  of  MoaqnitoCreekfor irrigating  purposes,  keopiiig  it  that 
much  taller  and  thereby  lessening  the  fall  in  said  creel:  andtlinaimpaiTing  the  drain- 
age of  my  lands  that  lie  on  tbe  creek,  eapeolaUy  above  tbe  point  where  tbe  Oovern- 
mentcnt  enters  it. 

'*!  would  call  Ibis  to  your  attention:  that  my  gat«  (which  Is  a  double  gate  opening 
Iwth  toward  tbe  San  tee  and  Winyaw)  is  so  arranged  daring  tbe  whole  irrigating  sea- 
son that  it  au torn allc ally  opens  towards  Winyaw  to  the  allow  Sanlee  floods  to  jiass, 
but  antomallcnlly  closes  against  Winyaw  floods  to  keep  tbemont.  Daring  tbeob- 
•errations  of  Mr.  Martin  in  Fcbroary,  1886,  the  Santee  gates  were  clcsed  at  his  ro- 

anest,  and  consequently  the  heigbts  on  the  Winyaw  side  were  not  as  great  as  during 
le  nsnal  condition  of  aQairs  tbrougboot  the  irrigating  season.  Alao  this :  that  iu 
tommer.when  I  am  irrigating  all  my  fields,  say  000  acres,  which  lie  all  along  on  Mo»- 
qnito  Creek  and  on  tbe  cooalu  leading  to  my  gate,  tbo  water,  while  my  trunks  are 
open,  caunpt  rise  even  high  enougb  iulbocaual  tocpen  tbegate;  and  the  snction  oat 
of  Hosquito  Creek  into  my  fields  i»  so  great  tbnt  i:ist«ad  of  tbe  Santee  water  on  tbe 
flood  tide  rising  high  GDon^b  to  go  far  enough  through  yonr  Qoverament  cut  topasb 
back  the  bad  water  in  Lagoon  Creek,  the  impure  waterof  Lagoon  Creek  will  t>e  drawn 
by  the  great  suction  through  yourcutintoUosqnito  Creek  oi  bo  far  into  yonrcnt  that 
it  willbesare  to  enter  Mosqnilo  Creek  on  the  early  part  of  the  foil  owing  ebb  tide. 
Pleuo  mentionolso  that  your  observations  of  February  7,  as  to  rlBcand  fall  of  tides, 
were  taken  with  all  my  lands  dry  and  all  outside  doors  to  my  tmnkB  closed;  and  that 
with  tbe  nsual  condition  of  things  during  the  irrigating  season  tbe  height  of  Santee 
floods  in  Mosqnito  Creek  wonld  be  mucblesaened,  and  the  amount  of  fresh  water  in 
thecreek  willbe  much  lessened. 

"This  was  when  Santee  was  in  frcsbct,  and  Winyaw  not  as  high  as  usual  dnriog 
fieeLet  months.' 

"Moreover  this  impure  water  would  fill  the  main  irrigation  canals  (none  of  vrhlch 
arepTOTided  with  gates,  and  for  which  gates -would  beiuconvenieDt  and  costly),  and 
this  impure  water  would  then  intervene  between  the  fields  and  the  fnssh  water  out- 
side. 

1  am  not  seeking  Indemnity,  but  only  protectlua  against  damage,  and  tbia  proteo> 
lion  is  needed  at  once,  as  the  planting  season  will  soon  be  upon  na. 

"•Omitted. 


L13. 

IMPflOVEMENT  OF  WATEEEE  EITBE,  SOUTH  OAEOLINA. 

Tbe  Wateree  Biver,  vliich  unites  with  tbe  Gongaree  to  form  tbe 
Santee,  has  (iDcInding  ita  upper  portion,  called  the  Catawba)  a  total 
length  of  about  310  miles,  and  a  drainage  area  of  5,642  sqaare  milcB. 
This  river,prior  to  goverumental  improvement  in  1882,  had  a  low-water 
depth  of  Ircm  3  to  4  feet  from  ita  moath  in  the  Santee  npward  C4  miles 
to  Camden,  its  practical  limit  of  steam  navigatioa.    From  its  month 
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apward  12  miles  the  river  was  completely  blocked  at  all  stages  of  water 
by  sunken  logs  and  stomps  and  by  floating  obstructions;  thence  42 
miles  to  Camden  navigation  was  possible,  bnt  dangerous  except  dnriog 
high  water.    Its  commerce  was  then  almost  nothing. 

The  original  project  of  1881-'2,  as  coDtinued  to  date,  proposed  for 
$54,000  to  secure  a  safe  and  unobstructed  4-foot  navigation  over  this 
entire  distance  at  all  stages  of  water. 

Inadequate  yearly  appropriations,  iDToIviog  the  alternate  disor^ran- 
ization  and  reorganization  of  working  parties,  damage  to  nnSuisbed 
work,  extra  saperintendence,  and  deterioration  of  phint,  have  added 
about  $4,000  to  the  cost  of  the  work.  The  aggregate  amount  appro- 
priated for  this  project  up  to  20tb  June,  1883,  is  $28,0(H>.  The  preaeDt 
estimate  (that  of  1885),  $58,000,  for  the  final  cost  of  the  work,  based 
upon  the  present  coudition  of  the  river  and  past  experience,  agrees 
well  with  the  original  estimate. 

Twenty-seven  thousand  nine  huDdre<l  and  sixty-five  dollars  and  sixty- 
three  cents  have  been  spent  in  all  npon  this  improvement  op  to  30th 
June,  1886,  giving  a  thoroughly-cleared  4-foot  navigation  nt  all  stages 
of  water  from  the  mouth  of  the  river  7  miles  upward,  and  thence  a 
roughly-cleared  4-foot  navigation  over  the  rest  ot  the  river  57  miles  to 
Camden.  In  consequence  of  this  improvement  a  steamboat  line  would 
have  been  permanently  established  upon  the  whole  length  of  this  river 
had  it  not  been  prevented  by  the  obstructions  offered  by  two  railroad 
bridges.  Could  these  obstructions  be  removed  a  river  commerce  of 
$],OUO,000  of  transported  goods  per  year  would  be  at  once  developed. 

The  extent  of  this  obstruction  is  shown  by  the  following  extract  Jrom 
special  report,  dated  17th  Jnnnary,  1885 : 

Eiglit  milea  above  ita  moath  in  the  Santee,  this  river  is  crosaed  by  the  Caiuden 
BniDchof  the  South  CaniliDaKailioBd,  od  a  w(>odeii  tbrongh  bridge  wilhont  a  draw- 
Bpau,  the  bottom  of  the  bridge  being  15,3  feet  above  low  water.  The  use  of-  thi« 
bridge  without  a  draw  has  been  specially  authorized,  ua  far  as  coDcems  the  State  of 
South  Caronca,  by  Btate  acta  passed  in  m&3  and  1856. 

Thirteen  milea  above  ita  month  the  rivor  is  alM>  crossed  bj  the Wilminj^toa,  Colam- 
bia  and  Angaata  BaUroad  on  a  wooden  deck  bridge  without  a  draw-span,  the  bot- 
tom of  the  bridge  b^iog  about  17  feet  above  low  water. 

The.presetit  improvomout  will  probably  be  fiuiehed  uoxt  year  sufflcienily  to  allow 
of  a  tolerably  clear  4-foot  uavlgatioD  to  steamen  •  •  •  q^^^  ^Jj^  -«hole 
river  from  lis  mouth  op  to  Camden.  The  current  of  this  river  is  ewifc  and  etraugi 
especially  during  high  water  stages.  Both  bridges  have  already  proved  serioui 
obstractiotia  to  a  deair«d  uavjgation. 

I  therefore  recommend  that  the  owners  of  both  these  bridges  be  required  to  Insert 
suitable  draw-apans  in  their  bridges:  that  the  spans  be  at  least  GO  feet  wide  in  the 
eleai ;  that  the  openiug  be  placed  with  reference  to  deep  water  and  the  convenience 
of  navigation ;  iliat  the  openings  bo  provided  with  strong  and  saitable  fenders  on 
both  ends  of  the  span,  extending,  say,  150  feet  above  and  80  feet  below  the  bridge, 
and  that  these  fenders  shoald  rise  above  ordinary  high  water  to  ivithin  about  a  foot 
of  the  draw-span's  lower  chord. 

I  would  now  modify  the  above  recommendations  so  as  to  allow  the 
Wilmington,  Columbia  and  Augusta  Bailroad  (if  it  so  chooses)  to  dis- 
pense with  a  draw  by  raising  its  channel-span  21  feet,  which  can  be 
readily  done  by  converting  its  pi'esent  deck  bridge  into  a  through  bridge. 
This  modification  will  place  the  bottom  of  the  bridge  38  feet  above  iov 
water. 

The  special  work  of  the  year  has  been  as  follows : 

Expenditures,  $238.46. 

Owing  to  its  variable  features,  and  the  difficulty  of  ])roperly  specify' 
ing  it  beforehand  and  inspecting  it  afterward,  the  work  was  allowably 
done  fiy  hired  labor  and  the  purchase  of  materials  iuopen  market. 
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A  small  sarveiy  of  tbe  rirer  was  made  in  Jaoe  with  a  view  of  obtaiD- 
[og  »  map  suitable  for  properly  orderiug  and  recordiDi;  future  work. 
Tbis  surrey  vas  very  efflcieutly  made  by  Assintaut  Engineer  Charles 
Humphreys. 

Other  than  thid  and  ofBce  work  and  the  care  of  the  Oovemment 
property  nothing  has  been  done  for  want  of  funds. 

Tbe  general  charge  of  the  work  has  beeii  undertbe  immediate  anper- 
Tision  of  Assistant  Engineer  Beid  "Wbitford.  His  full  report  (inclnmng 
a  brief  history  of  past  work  upon  tbis  improTement}  is  herewith  ap- 
pealed. 

KecommeDdations  for  future  work  are  as  follows : 

That  tbis  in)|)rovement  be  completed  iu  accordance  with  tbe  present 
approved  and  adopted  project,  so  as  to  secure  a  thoroughly-cleared 
1-foot  navigation  over  tbe  entire  river  at  all  stages  of  water,  at  a  total 
expense  of  t30,000.  in  addition  to  tbe  $34.37  available  30tb  Jane,  1886, 
thiBamoanttobeappropriatedinonesum  during  tbe  next  year.  Smaller 
yearly  appropriations  will  increase  tbe  cost  of  the  work  by  from  $1,000 
to  $4,000  per  apjiropriatiou. 

It  is  furtber  strongly  recommended  that  the  Soath  Carolina  Bailroad 
be  required  to  put  a  draw-span  in  its  low  tbrongh  bridge  across  the 
river,  and  that  the  Wilmington,  Columbia  and  Augusta  Bailroad  be  re* 
quired  to  either  insert  a  draw  span  or  to  raise  its  present  cbauuel-span 
21  feet 

Further  improvement,  so  as  to  extend  the  navigation  above  Camden 
or  to  deepen  that  below  Camden,  is  not  recommended. 

After  tbe  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

Tbis  improvemeut,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows : 

The  entire  length  of  river  should  be  examined  and  improved  uniformly 
each  year. 

During  tbe  low-water  stage  the  most  troublesome  sunken  logs  and 
snags  should  be  removed  from  the  channel. 

During  the  high-water  stage  the  most  troublesome  leaning  trees 
should  1^  cut  down  and  pulled  back  from  the  baaks,  aa  also  sncb  trees 
00  caving  banks  as  appear  liable  to  fall  into  tiie  river  during  tbe  follow- 
ing year. 

This  river  Ib  In  the  collectioD  digtrict  of  Qeorgetowu,  S.  C. 

Money  ttatement. 

Jn];  1, 1885,  omoaot  availuble fSTS  63 

Jn^  1, 18U6,  amoant  expeoded  dnriog  flscal  year,  exclusive  of 

liabilitieaootatuiding  Jal7  1, 1885 93  71 

Jnljl,  leeC,  outatandiDK  liabilities 834  75 

838  46 


Atnoaut  available  for  Dscalyear  ending  Jane  30, 1887 7,[i34  'S7 

(AinouDt  (estimated)  Tennired  for  completion  of  esistiDg  project S-^DOO  00 
AiiionDttbatcaabeiiTo&tabl^e3i>eDdediDHscalrearen<riiiKinDe30.t»88  35.000  00 
Snbmilted  In  compliance  ivith  ri^iiiremeute  of  erclion  £  of  river  aDd 

izecoy  Google 


(Snbmilted  In  compliance  with  ri^iiireiiieute  of  eeclion 
harbor  uctB  uf  IcCii  and  lc!G7. 


1056     BEPO&T   OF  THE  CHIEF  OF  ENGtNEGBS,  U.  8.  ARMY. 

REPORT  OF  MR.  BEID  WHITFORD,  ASSISTANT  RNOIKEBR. 

Ukitbd  Btatbs  EKonraxR  OmcK, 

QeorgaUnm,  B.  C,  Marek  11, 1886. 
Captain:  I  b»Te  tlw  bODDi  to  mak«  tha  follow ing  report  concerning  the  Wfttone 
Bf  ver,  Soatb  Cuolink,  for  timai  fMC  to  data : 

aXNBRAI.  FKATURK8. 

The  Wateree  Kiver  is  merely  a  oontinaatlon  of  the  Catawba. 

The  latter  river  heads  in  the  Blae  Ridce  Moantauu,  McDonell  Coouty,  North  Cms- 
Ima,  near  the  Bwananoa  tnonel  on  the  Western  North  CaroUna  Bailroad,  cloao  to  tba 
main  divide  between  the  Atlantic  and  Mississippi  baaina. 

It  runs  ttaence  first  ems' -'-  "" ->--'-  ->- >--- 

Carolina,  and  takea  the  m 
:  entering  from  t 
nun,  suuie  distance  above  the  town  of  Camacu. 

Tne  Wateree  River  derives  all  its  chaiactotistio  features  from  the  portion  oalled  tbs 
Catawba,  and  the  nameof  Wateree  is  really  a  misnomer,  or  at  leaat  onneoeasary.* 

The  Wateree  after  flowing  on  in  a  sontherly  direction  for  a  distance  of  105  milest 
unitee  with  Congaree  and  forms  the  Santce. 

This  latter  river  continues  on  in  a  Bontheily  direction  for  a  distance  of  184  miles,  tt 
and  then  empties  ita  watera  into  the  Atlautlo  Ocean  6  miles  soatb  of  Winyaw  Bay. 

From  the  above  it  will  be  seen  that  the  Wateree  Biver  draws  its  snpply  of  water 
direct  from  the  monntains  and  springs  of  Western  North  Carolina,  and  therefore  it 
shonld  possess  greater  navigable  advantages  than  many  other  rivers  is  liich  do  not 

1  ._oa_:^_.K. ii. ,-  j>„>j.  • ^  a  constant  supply  of  w--— 

IWte,  froB 

is  cleared  fromottatmo- 

tlona  and  open  for  trafflo  it  will  be  of  incalcalable  benefit  to  the  people  of  tta  river 
basiQ  and  at  once  give  strong  impetos  to  the  oommerce  of  the  conntrvj  thereby  add- 
ing greatly  to  its  prosperity.  Camden,  sitnatod  on  the  river,  a,  town  of  some  3,600  or 
3,0110  inbabitants,  is  considered  at  present  the  head  of  navigation. 

There  is  probably  not  less  than  3  feet  depth  of  water  in  the  channel  from  that  town 
to  the  ocean  at  the  lower  stages  of  the  river. 

The  SoQtb  Carolina  Eailroaid  Company  owns  and  operates  a  railroad  between  Kings- 
ville  and  Camden.    There  is  no  other  railroad  in  that  immediate  viclDity. 

The  river  wilt  furnish  means  of  transportation  to  mnch  of  the  oonntry  not  in  eMf 
reach  of  the  railroad. 

I  wonld  here  state,  before  beginning  on  the  history  of  the  improvement  of  the 
Wateree  River,  that  I  thongbt  it  might  be  of  interest  to  collect  some  facts  dating  tu 
into  the  past  in  reference  to  this  river.  Throogh  the  kindness  of  Mr.  Walt«r  Haurd, 
a  prominent  lawyer  Of  this  place,  I  have  been  enabled  to  collect  many  interesting  futt 
aa  to  the  varioOB  and  thoiongb  attempts  to  improve  the  navigation  of  the  CMawba 
and  Wat«ree  rivets  before  their  improvement  was  intraeted  to  the  United  States  Qov- 


HISTORT  OF  LOWER  AND  UPPER  CATAWBA  lUPROVEUENT. 

1787.  An  act  passed  by  tbe  logislatare  of  Soath  Carolina  on  tbe27tb  day  of  March, 
1787,  established  acompany  consisting  of  eight  men  for  the  opening  of  the  navigation 
of  the  Catawba  Hiver,  Sonth  Carolina.    This  act  aDthorised  these  eight  men  to  do 

Just  about  what  they  wished  In  order  that  the  river  might  bo  made  navigable,  and 
itri;ber  said  that  tbey  night  accomplish  this  either  by  dams,  canals,  and  locira,  t^  if 
any  other  manner  which  seemed  to  the  said  company  t«  bo  most  fit  and  convenient; 
and  further,  that  they  might  charge  boats,  rafts,  &Jo.,  any  amonnt  of  toll  for  their 
paeaaEe  till  the  dividends  paid  25  per  cent,  on  the  invested  capital,  but  it  mast  not 
exceed  these  flgnrea. 

Previons  to  the  year  1820  a  company  is  said{  to  have  endeavored,  with  Stats  aid, 
to  improve  the  navigatiou  of  this  river,  bat  with  very  little  if  any  snooess. 
1875.  Col.  S.  T.  Abort,  United  States  civil  engineer,  estimated  |  the  cost  and  im- 

*8ee  Captain  Phillipa  in  his  report,  page  9146,  Annual  Report  of  Chief  of  Engines]:^ 
1880. 
tSee  Captain  Phillips  in  his  report,  page  S146,  Annual  Report  Chief  of  Englneei^ 

isao. 

1  Captain  Biiby's  report,  page  1130,  Annnal  Report  Chief  of  Engineers,  188Fi. 

!  Report  W.  A.  Walbrect,  page  91»,  Annnal  Report  Chief  of  Engineers,  1880. 
See  Abert,  page  307,  Aunnaf  Report  Chief  of  Eogloeers,  1886. 
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praveoMiit  ftt  tS,000,000  to.:  slackwater  navigation,  the  only  kind  of  navigation  ap- 
plicable to  the  nver. 

1H79.  Thi>  river  and  liarbor  act  of  Maicb  3,  1871},  provided  for  sarvo;»  or  exami- 
DatiODB  nf  the  Upper  and  Lower  Catawba  r ire ra.  Tliianork  was  placed  in  cbarge  of 
C»t.  Charlee  B.  Phillips,  CorpB  of  Kngineors,  United  Status  Army,  the  12th  of  May 
following  and  the  eiainiDatiou  was  completed  by  the  next  antamn.  Captain  Phillips 
reportedf  that  the  liower  Catawba  (that  portion  in  Sonth  Caroiina)  was  55  milea  in 
len^h ;  had  a  total  fall  of  325  foet ;  that  awing  to  this  great  fall  its  improvement, 
except  by  »  eyetem  of  locks  and  dams,  would  be  oat  of  the  qaestion  i  that  the  cost 
of  aaf±  improvement  would  bo  about  |&0,000  per  mile ;  that  ioasmncti  as  its  present 
and  proBpeotive  demands  of  aommerce  were  not  sufficient  to  warrant  this  expenditure 
he  did  not  consider  the  work  a  public  neceesit>r,  and  hence  he  recommended  its  (Ca- 
tewtw)  improvement  should,  not  be  undertaken. 

Captain  PhillipH  also  reported  *  that  tbe  Upper  Catawba  (that  portion  in  North 
Carolina)  was  14U  miles  in  length  from  Old  Fort,  N.  C,  where  the  examination  was 
commenced,  to  where  it  crosses  the  State  line,  and  bad  a  total  fall  in  that  distance  of 
S90  feet,  and  that,  for  reasoQs  similar  to  those  given  above  for  the  Catawba,  he  rec- 
ommended that  its  improvement  should  not  be  undertaken. 

WATKRBB    RIVEB— HISTORT  OF  ITS  IMPBOVBHBKT. 

1753.  On  April  21  an  act  was  passed  hy  the  general  assembly  of  the  Province  of 
Sontb  Carolina  i)rovidlng  for  the  improvement  of  this  river. 

It  began  byaaylng,  "  Whereas  the  making  of  the  Wateree  River  navigable  will  be 
of  great  benefit  to  the  inhabitants  of  that  part  of  tbe  Province,  nnd  tend  to  the  better 
aettlement  thereof,  we  therefore  humbly  pray  His  Host  Sacred  Majestv  that  it  may  be 
euact«d."  The  act  specified  the  work  to  be  done  in  the  shape  of  taking  away  the 
rafte  and  other  obstructions  in  said  river,  &,c.  It  provided  means  of  doing  this  n-ork 
by  levying  a  tax  of  10  shilliues  on  the  lUO  acres  of  land  lying  within  10  miles  of  tbe 
river,  A.C.,  owne<1  and  claimed  by  any  person  or  persons  who  did  not  mside  on  the 
same,  and  that  all  tbe  male  inhabitants  from  the  age  of  sixteen  to  sixty  years  living 
on  eitber  side  of  tbe  river,  &e.,  wonld  be  obliged  to  work  at  removing  said  obstmc- 
tions  whenever  tbe  five  commissi  oners,  appointed  by  this  act  to  look  after  tbe  work, 
should  call  on  them. I 

1T81.  On  March  36  an  act  was  passed  by  the  general  assembly  of  tbe  State  of  Sonth 
Carolina  appropriating  £300  aterliog  for  the  purpose  of  removing  obstractions  from 
the  river  as  high  up  as  Camden.  Five  commissioners  were  appuinCod  by  this  act  to 
pot  ont  tbe  worit  by  contract  or  otherwise  hove  it  done,  to  draw  all  moneys  from  the 
State  treasury,  settle  all  accounts,  and  hare  general  direction  of  the  whole  work.t 
17(5.  On  March  '2i  an  act  for  cleoring  the  Wateree  waspassed  by  thegeneral  ossem 


Wat«ree  River  from  the  falls  near  U 
Wateree  and  Congaree. 

Ten  men  were  appointed  to  look  after  this  work,  and  they  were  to  he  known  'as  the 
"  Wateree  board  of  commissioners."  Tbe  act  farther  provided  that  all  male  inhab- 
itants between  the  ages  of  sixteen  andflfty  year^,  living  withinCmilee  of  said  river,d^o., 
were  made  liable  to  work  on  tbe  river  uni^r  direction  of  said  commissioners,  fur  the 
■pace  of  six  davs  in  a  year  and  no  more.| 

1805.  On  I9tli  December  an  act  of  this  date  appropriated  t*2,000  for  tbe  improve- 
ment of  the  river  &om  Camden  Ferry  to  tbe  Congaree  Biver.  This  act  appointed  seven 
men  as  commissioners  to  look  after  the  work  and  mabe  yearly  reports  to  the  comp- 
troller-general explaining  the  progress  made  with  the  Improvement,  &.c.1f 

19T9.  On  March  3  the  river  and  harbor  act  passed  by  the  (Congress  of  the  United 
Slates  provided  for  an  examination  or  survey  of  the  Wateree  Biver.  This  work  was 
placed  in  tbe  charge  of  Captain  Phillips  the  ISthof  May  following,  and  the  examina- 
tion of  the  river  from  Wateree  Creek  to  its  month  was  completed  by  Assistant  Engi- 
neer Walbrect  as  soon  as  he  had  finished  with  tbe  similar  examinations  of  tbe  Ca- 
tawbas  heretofore  mentioned,  Mr.  Walbrect  said  tbat  there  were  two  railroad 
bridges  across  the  river  which  wonld  have  to  he  converted  into  draw-bridges  if  the 
improvement  was  ordered. 

'See  page  SI  1,  Annual  Report  Chief  of  Engineers,  1H90. 

t  See  Statotes  at  Large  of  Booth  Carolina,  vol.  vii,  page  504. 

ISce  Statutes  at  Large  of  South  Carolina,  vol.  vii,  page  r)32. 

j  See  nnder  bead  of  'rLower  Catawba,"  this  report,  lor  fliller  details. 

Ij  See  Statutes  at  Large  of  Sonth  Carolina,  vol.  vii,  page  562. 

II  See  8t«tnteB  as  Large  of  South  Carolina,  vol.  vii,  paga57l). 
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C>pMlii  Pbilllpi  disappromdot  the  improTementoftlM  app«r  17ml1eaof  tha  river* 
beeaoM  it  waa  a  rapid  monntaiDOiu  Btreuii  like  the  Catavba.  and  had  a  total  tail  of 
75  feet  in  that  distaaoe ;  iie  mentioDed  the  fact  that  a  small  ligbt-drnngfat  steamer 
iraa  then  being  ran  on  the  river,  engaged  in  parel;  a  local  traffic,  and  he  snbmitted  a 
pTQleot  for  impioving  the  remaining  portion  of  the  river  hy  remoTing  obstmotiona 
BQCh  aa  fallen  and  overhanging  trees,  snags,  &.a.,  so  as  to  seonre  a  local  depth  of  :l 
feet  at  low  water  la  the  channel  at  an  expeuditare  of  $30,000. 

IBeO.  The  river  and  harbor  act  of  June  14,  1880,  provided  for  su  eiamination  or 
survey  of  the  Wateree  Biver  from  Camden  to  its  mouth.  This  work  was  assigned  to 
the  oharge  of  Captain  Fhillipe  Jnne  17,  same  year.  The  field  work  was  intrasted  to 
Asslatant  Engineer  J.  P.  Darling,  who  begaa  It  In  October  and  flniehed  it  in  Novem- 
ber, same  year. 

1B81.  Captain  Phillips  submitted  a  project  for  the  improvement  of  the  river  at  a 
cost  of  about  $54,000,  which  contemplated  secaritiK  &  depth  of  4  feet  in  a  channel  80 
feet  wide  from  Camden  down,  by  the  removal  of  alt  obstrncting  logs  and  snags  and 
the  catting  off  of  fine  projecting  points.!  This  project  was  approved  and  the  river 
and  harbor  act  of  March  3  appropriated  |8,000  for  this  work.  Capt.  James  Mercnr, 
Corps  of  EngiDeers,  United  States  Army,  assumed  charge  of  this  work  Jnne  14,  IMI, 
upon  the  death  of  Captain  Phillips. 

I88S.  The  workof  clearing  the  river  of  obstmotionaHapprvved  was  commenced  in 
Janaary  with  H.  Heth,  assistant  engineer,  in  local  charge.  A  steam  bolster  wasbired 
and  set  at  work  at  the  month  of  the  river,  anditaworkconfioedtothatportionof  the 
river  between  the  monthof  theiiver  and  the  Booth  Carolina BaUroad  Bridge,  a  distanoe 
of  6  miles.  This  holster^  after  working  till  April  29,  waaeDtirelydisabledby  thees- 
ploalonof  oneof  her  boilers.  No  other  hoifiter  being  available  for  work,  operations 
were  conflned  to  catting  the  overhanging  growth  fiom  the  river  banks  between  points 
above  named.t  Id  Captain  Mercar's  report  no  detailed  statement  of  work  done  was 
given,  and  theexact  date  of  stoppage  of  work  was  not  mentioned.  The  river  was  rep- 
resented as  being  badly  choked  with  &11eii  timl>er,  and  that  simply  the  most  pronu- 
nent  obstructions  were  removed  as  high  up  as  the  railroad  bridge,  and  the  report 
fiirtber  implied  that  vei?  macb  more  was  necessary  to  be  done  on  that  section  of  the 
stream.  Especial  attention  was  called  to  the  railroad  bridges  across  the  river  as  ob- 
structing the  passage  of  vessels  with  masts,  smoke-stacks,  &o. 

1882-'UI.  The  river  ond  harbor  act  of  Angaet  2  appropriated  115,000  for  this  river. 
Work  during  the  year  was  continued  nnder  the  existing  project.  At  the  close  of 
the  fiscal  year  IB82  operations  were  snspeiided  because  of  the  exbaastion  of  available 
fnnds.  High  water  preventing,  work  was  not  resumed  till  18B3,  in  May,  when  a 
steam  bolster  was  hired  for  the  pnrpose.  She  worked  from  5th  of  May  till  17th  of 
Jane,  this  year,  below  the  first  railroad  bridge,  completing  that  portion  of  the  river. 
The  hoister  then  proceeded  upon  a  trip  of  examination  to  Camden,  and  while  only 
drawing  1,6  feet  still  reported  difficalty  in  paasing  some  of  the  obstrnctious,  so  nn- 
merons  and  formidable  were  they.  Amongst  other  things  it  was  reported  (13)  that 
the  river  commerce  had  been  formerly  earned  on  between  Camden  and  the  Wilming- 
ton, Colombia  and  Augusta  Ballrood  Bridge,  which  crossed  this  river  5  miles  above 
the  South  Carolina  Bailioad,  by  one  steamboat,  bnt  the  boat  having  met  with  several 
accidents,  &,o.,  she  was  abandoned,  ber  machinery  removed  and  sold.} 

ISSS-'SI.  Work  was  continued  nnder  the  direction  of  Captain  Mercur  till  March, 
1B84,  when  he  was  succeeded  by  Capt  F.  A.  UinmaJi,  Corps  of  Engineers.  Owing  to 
the  near  exhanstion  of  funds,  work  was  again  stopped  on  March  33,  1SS4.  To  that 
time  from  end  of  previons  fiscal  yeor  the  work  was  carried  on  by  il.  Heth,  assistant 
engineer  in  local  charge.  The  work  of  this  year  was  reported  ||  as  done  between  Cam- 
den and  the  junction  of  this  river  with  theCongaree,  a  distance  of  probably  96  miles. 
Of  this  the  45  miles  from  Camden  down  was  reported  as  effoctuallr  cleared  so  as  to 
secure  a  channel  60  fuet  wide  and  4  feet  deep.  A  little  woik  was  also  done  in  the  13 
miles  of  the  river  immediately  above  the  Junction  with  the  Congaree.  During  the 
progress  of  this  work  1,383  logs  and  snags  were  taken  from  the  bed  of  the  river,  and 
ii,725  overhanging  trees  removed  from  the  banks. 

1884-'8o.  Thenverandharboractof  July  5, 1884,  appropriated $.1,000 forthis  work. 
Beid  Whitford,  assistant  engineer,  was  placed  in  local  charge  of  the  work  by  Captain 
Hinman  in  May  of  the  same  Vear.  Captain  Uinman  was  succeeded  by  Capt.  W.  H  Biz- 
by.  Corps  of  Engineers,  United  States  Army,  in  1BS4.  Under  this  new  appropriation 
work  was  resumed  at  the  monthof  the  river  7th  November,  1884,  and  con  tinned  with 
a  self-propelling  steam  hoister  until  the  15th  of  April,  1885,  when  the  available  funds 
became ezhansted  and  operations  wer«  once  more  suspended.    Dnring this tdmeths 

*  See  Report  of  Chief  of  Engineers  for  1880,  page  915. 
iSee  Report  of  Chief  of  EngineerB  for  J881,  page  1034. 
tSee  Eeport  of  Chief  of  Engineers  for  l&Si,  page  1111. 
{See  Chief  of  Engineers'  Beport  for  1883,  page  871. 
I  Sm  Chief  of  Engineers'  Report  for  1884,  page  1051. 
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rivor  WM  tlkoroDghlj  cleared  of  obatraationB  from  where  the  maohlne  began  to  a  point 
4.S  miles  above  and  rooghly  cleared  from  tbia  place  to  Camden,  Ita  head  of  naviga- 
tion.  Tbeie  wm  Temoved  a  total  of  S97  (in  all  since  1882)  logs,  large  and  small,  63 
stumps  (since  Wdi),  30  oords  of  snags,  and  2,533  sqaare  yards  of  rafts  or  f  oatiDg  mo- 
tariMl  &om  the  bed  or  obannel  of  the  river,  and  38!>  overhanginK  trees  were  oat  and 
removed  from  the  banks.  During  the  low-water  season  of  1SH4  40  inexpensive  water 
ganges  were  established  between  the  month  of  the  river  and  Camden,  and  the  dead 
lew-water  level  was  noted  at  each.  The  railroad  bridges  aoross  the  river  prevented 
the  boistec  tmm  passing  ap  as  eooD  as  was  desirable.  Special  attention  was  again 
oallad  to  tb«  obnmctions  wbiob  these  bridges  offered  to  the  river  navigation,*  and  it 
was  strongly  KoommeDdedttbattbnr  owners  be  required  to  supply  them  with  suitable 
dtaw-openings.  In  accordance  with  already  approved  and  adopted  project,  an  expen- 
ditnn  of  $30,000  was  recommended  for  the  completion  of  the  work  to  Camden.t 


t8SB.  There  has  been  no  work  done  on  this  stream  sinoe  Jane  1,  1885. 

In  taking  a  retrospective  view  of  the  foregoing  it  will  be  seen  that  the  improve- 
ment of  this  river  has  been  carried  on  at  Intervals,  so  far,  from  the  year  1753  to  ISsii, 
or  oovering  a  apace  of  one  bandrecl  and  thirty-five  years,  nnder  different  appropria- 
tions and  governments,  as  follows : 

1753.  By  the  eolonial  government  of  Soath  Carolina  levying  a  special  local  tax  on 
laoda  oudby  the  labor  of  the  local  inhabitants  thereof. 

17B4.  By  the  State  government  of  South  Carolina  appropriating  300  ponnds  aterlinz. 

1785.  By  the  State  government  of  Sonth  Carolina  an  ordinance  (details  not  given). 

I78T.  By  the  State  government  of  Sonth  Carolina  eslablisbing  a  company. 

1791.  Bythe8tstegovemmentof8oDthCaTolina,localiDbabitiuitsperformiuglabor. 

1QD&.  By  the  State  government  of  Sonth  Carolina  appropriating  |3,000. 

1B81.  By  the  Ooverument  of  the  Dnitcd  States  appropriating  IS.OOO. 

1882.  By  the  Oovemment  of  the  United  States  appropriating  tl5,000. 

1884.  By  the  Government  of  the  United  States  appropriating  $5,000. 

The  following  distances,  &a.,  are  summed  np  from  reports  of  Captain  FhllllpB, 
Doited  States  Engineer,  except  the  first  therein,  which  was  taken  from  postal  map  ot- 
Horth  Catolina : 

UUm. 

Via  Upper  Catawba  River  from  its  head  lo  Old  Fort  (full  not  given) 10 

Via  Upper  Catawba  Elver  Avm  Old  Fort  to  North  Carolina  Hue  (total  foil  890 

feetj. 140 

Via  Lower  Catawba  Eiver  from  North  Carolina  line  to  Wateree  Elver  (total  fall 

325  feet) 65 

Via  upper  Wateree  Eiver  from  Wateree  Creek  to  Camden  (fall  not  given) 41 

ViaLower  Wateree  Eiver  from  Camden  to  Congaree  andSantee  (JUTnot  given).  64 
Via  Lower  Santee  Eiver  from  its  head  to  the  ocean 184 

Total  length 494 

■XOOKHEKDA.TIOKS  TOB  lOXT  SEASON'S  ITORX. 


mn  Moaoirs  wonc 

Owing  to  the  dUBenlty  of  properly  classifying  the  work,  that  it  be  done  b^  hired  la- 
bor anomaohinery.  To  this  end  it  is  thonght  Cram  past  experienoe  that  It  le  important 
for  the  hoisten  employed  vpon  this  river  to  be  self-propelling  and  oapable  of  steam- 
ingat  least  1^  miles  per  hour  iw^nst  the  onrrent  in  the  river. 

That  as  a  mle  the  removal  oiobetmotlonB  from  the  bed  of  the  river  alioald  be  done 
daring  thslow  watnor  when  the  water  is  not  over  3  fbet  above  its  dead  low  stage. 

That  by  exoeption  rafts  and  floating  material  abonld  be  taken  ont  at  all  etagea  of 
water,  as  the  removal  of  them  is  qniteaa  essential  as  the  removal  of  obstmotiona  from 
the  bed  of  the  river,  beoanse  if  not  attended  to  these  rafts  soon  aconmnlate  to  anch 
so  extent  as  to  fbnn  perfect  Jams  from  bottom  ofriver  to  surface  of  water. 

That  the  catting  of  growth  from  banks  be  done  when  the  wBt«rlstoD  high  for  other 
work,  and  Utat  when  possible  the  trees  sbonld  be  taken  np  with  their  roots  by  blast- 
ing or  blowing  away  the  earth  with  Jets  of  water  discharged  throush  pipes  by  strong 
force-pumps,  so  that  no  stnuips  will  be  left  projecting  to  fall  in  the  channel  as  the 
banks  oontinne  to  erode  under  action  of  the  current.  I  should  think  that  it  would 
be  beat  to  conduct  operations  by  working  from  the  month  of  the  river  to  Camden,  re- 
moving the  most  troublesome  obstmctions,  then  work  back, widening  and  improving 
the  channel,  and  so  on  back  and  forth  till  the  work  was  completed. 
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COUMRRCB. 

i---t "'«*  ""  this  river  Bince  the  date  of  my 

snnoal  report  tbatla  knona  to  myaelf. 

I  wonld  state,  liowever,  that  ilariog  tbe  spring  of  1685,  aooa  aftei  the  work  on  the 
river  itoppetl,  the  South  Carolina  Steamboat  Compati;  attvinpterl  to  ran  a  sCeantboat 
tu  Camden,  and  hj  the  (juaDtit.v  of  freight  olfered  loT  Hbipmout  tbe;  wore  enconrsged 
not  only  to  oontinae  thin  boat,  but  to  put  others  on  the  river.  Anei'endnriugmaDy 
perplexing  and  expensive  delay b  at  the  railroad  bridge  the;  flnall;  took  tbe  boat  oB 
the  line  to  anait  the  action  of  the  railroad  compaoieaJD  eapplylng  their  bridges  vitb 
draiT  openings. 

Tory  respect  full]',  yonr  obedieot  aorvant, 


L.4. 


On  tbe  16th  Febrnary,  18S6,  tbe  Board  of  Gominissioiiers  of  Kaviga- 
tion  and  Pilotaj^e,  of  Wiltniogton,  K.  0.,  madeformal  complaint  that  there 
were  two  wrecks  in  tbe  river  below'  WilmiDgton  wbicb  were  within  or 
on  tbe  edge  of  tbe  channel  and  endangered  or  obstructed  uavigation. 

ExaminatioD  elicited  tbe  following  information : 

Tbe  British  brig  Clio  was  built  at  Prince  Edward  Island  in  1861. 
She  was  a  wooden  ressel  of  105  feet  in  length,  25  feet  beam,  and  12  feet 
depth.  This  vessel  was  loaded  at  Wilmington  about  the  year  1871,  and 
was  wrecked  on  the  Bip  of  Oak  Island  Cbannel,  at  the  month  of  the 
river,  19  miles  below  Wilmington.  After  tbe  cargo  was  taken  out  she 
drifted  back  into  the  river,  burnt  to  the  water's  edge,  and  sunk  at  a 
point  about  a  half  mile  above  the  Price's  Creek  light-house  and  toward 
the  western  side  of  Snow's  Marsh  Channel.  In  February,  1885,  the 
wreck  lay  in  from  11  to  13  feet  depth  of  water.  Portions  of  tbe  wreck 
rose  to  within  i  feet  of  the  water  surface  and  other  portions  desqi°ndcd 
to  probably  16,  but  possibly  20,  feet  below  the  water  surface. 

The  side-wheel  steamer  Kortb  Heath  was  a  blockade-runner  duriug 
tbe  late  war.  At  or  about  the  time  of  the  capture'of  Fort  Fisher,  in 
1865,  she  was  taken  by  the  Confederate  authorities  and  sunk  in  tbe  main 
channel  of  the  river,  near  the  head  of  Clark's  Island,  about  3  miles  be- 
low Wilmington,  as  an  obstruction  to  navigation.  She  was  an  iron  side- 
wheel  light-draught  steamer  of  from  200  to  250  feet  in  length.  Her  up- 
per works  were  above  the  water  surface  for  several  years,  and  then  cer- 
tain  parties,  by  the  use  of  explosives,  removed  as  much  of  tbe  wreck  aa 
was  profitable  to  them  and  left  tbe  remainder.  In  February,  1885,  the 
wreck  lay  in  from  17  to  20  feet  depth  of  water.  Portions  of  this  wreck 
rose  to  within  7  feet  of  the  water  surface  and  other  portions  descended 
to  23  feet  below  tbe  water  surfiice. 

The  natural  bottom  in  both  places  was  mnd,  bat  the  aocnmnlation  of 
sand  was  to  be  ^pected  around  the  wrecks. 

There  was  probably  nothing  about  either  wreck  of  any  value  or  worth 
saving. 
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In  accotdance  with  tlie  proviaions  of  section  4  of  tbeactof  14th  Jane, 
1880,  thirty  days'  notice  vas  given  to  all  persona  interested  in  these 
wrecks;  and  in  defanit  of  the  appearance  of  any  sach  persons,  the  re* 
moval  of  these  wrecks  was  dnly  advertised.  Proposals  were  opened  7th 
Jane,  1886,  and  a  contract  with  the  lowest  bidder,  the  American  Dredg- 
ing Company,  was  approved  on  the  23d  Jnue,  they  agreeing  for  $7,SO0 
to  completely  remove  the  wrecks  within  foar  months  from  the  signing 
of  the  contracts. 

There  were  no  expeuditares  for  this  woric  prior  to  30th  June,  18SG. 

Work  will  probably  commence  promptly  in  July. 

The  provisions  of  section  4  of  the  act  of  the  14th  June,  1880,  require 
that  in  all  snch  cases  of  the  removal  of  snch  wrecks  "all  property 
tiierein  when  so  removed  shall,  after  reasonable  notice  of  the  time  and 
place  of  sale,  be  sold  to  the  highest  bidder  or  bidders  for  cash,  and  the 

Sroceeds  of  snch  sale  shall  be  deposited  in  the  Treasnry  of  the  United 
tates  to  the  credit  of  a  fnnd  for  the  removal  of  snch  obstractions  to 
navigation,  nnder  the  direction  of  the  Secretary  of  War.**  In  this  par- 
ticalar  case  there  is  probably  hardly  anything  about  either  wreck  that 
will  sell  for  the  amonnt  of  money  that  its  removal  will  cost  the  coo- 
tractor.  Under  snch  circamstances,  the  contractor  will  be  obliged  to 
do  a  large  amount  of  otherwise  unnecessary  labor  in  landing  this  prop- 
erty, and  as  his  bid  was  of  course  based  on  the  necessity  of  performing 
this  otherwise  unnecessary  labor,  the  Government  will,  in  the  end,  have 
paid  for  the  property  much  more  than  it  will  have  received,  and  will 
be  the  loser  by  the  whole  operation. 

I  am  satisfied  that  in  this  particular  case  the  proposals  would  have 
been  much  lower  and  the  final  cost  of  removal  of  the  wrecks  much  less 
to  the  Government  conld  the  wreck  have  become  the  property  of  the 
contractor  after  its  removal.  I  have  therefore  to  recommend  that  the 
act  of  the  14th  of  June,  1880,  be  so  modified  as  to  allow  the  Secretarj' 
of  War,  before  advertising  the  removal  of  the  wreck,  to  decide  whether 
or  not  the  property  when  removed  shall  belong  to  the  contractor  or  to 
tile  Government.  In  my  opinion  some  such  modification  would  result 
in  economy  to  the  Government. 


r«,  Dnittd  SUitt$  Armg. 


NuuM  ud  addreMM. 


WIIUuiB.  Ctuipmao,  BroaUj<i.N.  r 

B,  P.  Boirdoln.  Wilmington,  H.  O 

ElCteotaanH  Hoore,  Mobils.  Ala 

AmcrluD  Dredging  Oooipuiy,  PbltadelpbEa,  Pa  .- 


ContrMt  awuded  to  AnMrlcan  Dtedglng  Company. 
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tHPBOVBHlSirT  OF  SIVEBS  AND  HABBOBS  ON  THE  COAST  OF  SOUTH 
CABOLINA  AND  GBOBQIA,  AND  PART  OF  THE  ATLANTIC  COAST  OP 
FLOBIDA. 


SEPOBT  OF  COLONEL  Q.  A.  OILLMOSE,  C0&P8  OF  ESOINEEES,  B7T. 
UAJ.  QES.  V.  8.  A.,  OFFICER  lit  CHA&OE.  FOB  THE  FISCAL  TBAB  BSD- 
ISO  JUNE  30, 1886,  WITH  OTHEB  DOCUMENTS  BELATDiO  TO  THE  WOBES. 

IMPEOVEMENTa, 

1.  Charleetoa  Harbor,  Soutb  CaroliDa.  9.  Saint  Augnatine  Creek  (Thunderbolt 

it.  Wappoo  Cat,  Sootb  Carolina.  Birer),  Georgia. 

3.  Aahley  River,  South  CaroUaa.  10.  Bomerlv  Marsh,  Georgia. 

<■  Edisto  Biver,  Soath  Carolina.  11.  Altamana  Bivor,  Georgia. 

5.  SiJkJehatchie  Biver,  Sontb  Carolina.  12.  BrnoBwick  Harbor,  Gwrgla. 

IL  SaTannali  Harbor  and  Biver,  Geoi^a.  13.  EntrancetoCamberlandSonnd,  Gew- 

'>  Savannah  River,  Georgia.  gia  aQd  Florida. 

&  Bavsnn^  Biver  above  Angnsta,  Ga.  14.  Inside  pRwage  between  Femandliu 
and  Saint  John's  Biver,  Florida. 


United  States  Engikebb  Office, 

New  York,  July  31, 1886. 
Oenebai.  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
upon  the  vorks  of  river  and  harbor  improvement  nnder  my  charge  for 
the  fiscal  year  ending  Jane  30, 1886. 

Very  respectfally,  yonr  obedient  servant, 

Q.   A.  GiLLUOBE, 

Colonel  of  Sngineera, 

Btt.  M4.  Qm.,  U.  8.  A. 
Brig.  Gen.  John  Newton, 

CMef  0/  Engineers,  U.  8.  A. 


Daring  the  flacal  year  eDdiu;;  Jane  30, 18S6,  operations  for  improving 
the  entraDce  into  Gbarlesten  Harbor,  Sonth  Carolina,  were  carried  on 
io  conformity  to  the  plan  submitted  in  my  communication  to  the  Chief 
of  Engineers,  dated  March  9, 1878,  and  printed  as  Appendix  H  of  the 
Annn^Beport  of  the  Chief  of  Engineers,  1878. 
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By  this  project  it  is  unsigned  toestablisb  and  maintaiD  by  means  of 
two  jetties  a  low-water  channel  of  not  less  than  21  feet  depth  across  the 
bar,  upon  which  the  Rreatent  araitable  depth  has  heretofore  been  only 
115  feet.    The  estiinatcd  cost  of  the  project  was  $3,000,000. 

Previous  to  the  spring  of  187S  there  had  been  ezi)ended  by  the  Gen- 
eral Government  in  the  improvement  of  the  ship-channels  in  Charles- 
ton  Harbor,  subsequent  to  the  close  of  the  civil  wiu- (from  1871  to  1878), 
the  snm  of  993,700  iu  taldng  np  the  wrecks  of  fourteen  ironclad  and 
wooden  vessels  sunk  during  the  war,  and  in  removiug  a  portion  of  the 
Bowman  Jetty  projecting  into  Beach  Ghanuel. 

BEOAPITULATIon  bp  OFEBATIONS  PBETIOUS  TO  JUNE,  1885. 

North  jetty.  —  This  wort  was  commenced  in  December,  1878.  On 
June  30, 188^,  the  seaward  end  of  the  bottom  coarse  of  the  jetty  had 
reached  a  point  14,3^7  feet  from  the  starting  point  on  Sullivan's  Island 
measured  along  the  axis  of  the  work.  No  work  had  been  done  npon 
this  jetty  since  November,  1881. 

The  width  of  this  bottom  course  varied  from  43  feet  at  shore  to  118 
feet  at  the  sea  eud,  and  its  height  from  2^  to  4  feet.  A  second  coarse 
of  mattresses,  varying  tVom  66  feet  to  81  feet  in  width,  was  laid  over  the 
bottom  course  for  a  length  of  1,048  feet  from  a  point  about  7,G00  feet 
from  Sullivan's  Island  seaward,  the  height  of  this  portion  of  the  jetty 
being  thereby  increased  to  5^  or  0  feet.  The  gaps  formerly  left  on 
DruDken  Dick  Shoal  was  closed  by  a  foundation  course  of  1,663  ftet 
in  length,  64  feet  in  width,  and  3^  feet  to  4  feet  in  height.  Sooth  ot 
that  shoal  the  jetty  was  raised  by  distributing  riprap-stone  over  it.  In 
some  places  the  height  thus  attained  was  from  13  to  14  feet  from  the 
bottom. 

Up  to  June  30, 1885,  the  sggregrate  amonnt  of  riprap-stone  placed 
upon  the  north  jetty  was  93,902  cnbio  yards.  The  mattress  work,  of  an 
average  thickness  of  18  inches,  composed  of  logs  and  bmsfa,  amounted 
to  144,077  square  yards.  . 

South  jetty. — This  work  wns  commenced  in  April,  1830.  On  June  30, 
1885,  the  bottom  coarse  extended  to  a  point  15,884  feet  from  the  original 
starting  point  on  the  shore  of  Morris  Island,  or  16,397  feet  from  high- 
water  mark  of  Jane  30, 1884,  to  which  point  the  jetty  was  extended 
about  three  years  ago  as  a  precantion  to  prevent  the  sea  from  cutting 
around  the  original  end  of  the  foandation  course.  The  seaward  end  of 
that  course  had  reached  a  point  beyond  the  last  shoal  npon  the  crest  of 
the  bar,  renting  in  a  depth  of  8  feet  at  mean  low  water.  This  point 
was  about  2,400  feet  from  the  18- foot  low- water  curve  of  the  outer  slope 
of  the  bar. 

The  jetty  after  passing  the  shoal  water  along  the  eastern  coast  of 
Morris  Island  crosses  the  existing  main  ship-channel,  which  rnna  about 
parallel  to  the  shore  of  the  island,  with  a  maximum  depth  in  the  im- 
mediate vicinity  of  the  work  of  nearly  40  feet  at  mean  low  water ;  further 
east  it  crosses  a  deep  pocket  with  low-water  depths  of  from  IS  to  26 
feet. 

From  its  starting  point  on  Morris  Island  the  jetty  is  laid  npon  a 
straight  course,  bearing  south  87  degrees,  east  for  a  length  of  about 
8,600  feet.  Thence  the  axis  of  the  work  is  laid  on  chords  of  ahont  400 
feet  length  each,  corresponding  to  a  circular  arc  of  about  1^  miles  radius, 
until  it  reaches  a  jtoint  2,900  teet  from  the  straight  seawurd  portion  of 
the  north  jetty.  From  this  point  a  straight  course  tongential  to  tbo 
curve  and  parallel  to  the  straight  portion  of  the  north  jetty  is  followed 
for  a  length  of  2,288  feet. 
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The  foandatioD  coarse  conststa  of  log-and-brnsb  mattresaes  overliud 
vith  riprap  stone,  as  described  in  former  reports.  Tbe  layer  of  stone 
rarieafrom  12  to  14  inches  in  thicknetts;  the  mattressea  average  IS 
inches  iu  thickness. 

For  a  coDtinnoas  length  of  somewhat  over  3,000  feet,  beginuiur;  at  the 
shore  end,  tbe  width  of  the  mattresses  varies  from  40  to  42  feet.  On  the 
aext  reach  of  abont  4,000  feet  the  width  gradnuUy  increases  from  42  to 
108  feet,  and  the  latter  width  haa  been  maintained  to  the  seawanl  end 
of  tbe  work,  with  tbe  exception  of  a  number  of  mattresses  of  130  feet 
vidth,  wLicli  were  introduced  at  intervitls,  projecting  from  6  to  15  feet 
on  either  side  of  the  regnlar  fonndatioo  course.  The  projecting  portions 
were  intended  to  act  as  short  spnrs.  This  arrangement  commences  at 
a  point  about  8,000  feet  from  tbe  present  shore-end  of  the  jetty  and  ez- 
teuda  2,GO0  feet  aeaward. 

As  a  farther  provision  against  sconr,  more  or  less  parallel  to  the  axis 
of  the  jetty,  which  developed  while  the  latter  gradaally  approached  the 
crest  of  the  bar,  the  fonndation-conrses  of  longer  spars  were  dtstribnted 
along  tbe  work,  beginning  at  a  point  abont  11,000  feet  from  the  shore- 
end  and  extending  2,900  feet  aeawanl.  These  spars  were  arranged  in 
pairs  on  opposite  aides  of  tbe  main  or  central  bottom  coarse,  projecting 
abont  100  feet  beyond  the  corresponding  edge  of  said  course.  The 
fODodations  of  fifteen  pairs  of  such  apar-jettiea  were  lai<l,  placed  abont 
200  feet  from  center  to  center. 

Where  tbe  jetty  crosaes  the  present  main  ahipchannet,  at  wbiob  place 
tbe  work  wilt  ultimately  have  a  considerable  beigbt,  the  original  width  of 
(be  foundation  course  waa  increased  to  from  135  feet  to  205  feet  by  lay- 
ing an  apron  of  log-and-brash  mattrei>sea,  covered  with  from  V2  to  18 
inches  of  atone,  along  tbe  sontb  edge  of  the  coarse.  This  widening  be- 
gins at  a  point  5,360  feet  from  tbe  present  shore  end,  and  extends  a 
length  of  1,570  feet  seaward. 

A  second  coarse  of  mattreases,  overlaid  with  riprap-atone,  wa4  placed 
upon  portions  of  tbe  bottom  course.  This  second  coarse  was  not  con- 
tinnoas,  but  waa  laid  in  four  detached  sections  of  an  aggregate  length 
of  10,586  feet 

The  section  nearest  to  Morris  Island  commences  at  tbe  original  shore- 
end.  It  is  composed  of  mattresses  40  feet  wide,  with  24  inches  of  stone, 
and  extends  seaward  446  feet. 

The  next  section,  40  to  60  feet  in  width,  with  from  12  to  16  iudiea  of 
stone,  was  laid  for  a  length  of  1,554  feet,  where  the  jetty  crosses  tbe> 
mala  ship-channel,  beginning  at  a  point  6,300  feet  distant  from  tbe  Mgb- 
vater  line  on  shore. 

The  third  section,  44  to  60  feet  wide,  with  13  inches  of  atoue,  was 
placed  from  a  point  7,047  feet  from  shore  to  a  point  9,019  feet  out  a 
length  of  1,972  feet. 

A  fourth  section,  formed  of  mattresaee  50  to  55  feet  wide,  with  from 
13  to  17  inches  of  stone,  extends  aeaward  C,614  feet  from  a  point  about 
9)500  feet  from  the  present  abore-eud,  and  reacbea  to  within  less  than 
-70  feet  of  tbe  outer  end  of  tb6  bottom  course. 

Dredging  on  the  bar, — Dredging  between  the  jettiea  waa  commenced 
May  30, 1385,  on  a  range  about  coincident  with  tbe  line  of  tbe  greatest 
scour  prodnced  by  the  jetties ;  8,929  cnbio  yards  of  materiel,  consisting 
of  san<I  and  fine,  ligbt  shells,  had  been  removed  at  tbe  close  of  that 
fiscal  year. 

Surveys. — A  large  amoant  of  field  work  has  been  necessary  in  ood- 
oectioD  with  carrying  out  tbe  prq|eot  for  improving  tbe  entrance  to 
Charleston  Harbor.    Special  examinations,  inclading  borings  and  car- 
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reot  observutiODB,  for  locattsg  thb  jettiea  were  required,  and  eince  1881 
five,  more  or  less,  ezteoaiTe  bydrographio  surveys  of  the  outer  harbor 
and  bar,  aod  one  survey  of  the  entire  iooer  harbor,  have  been  mode.  A 
well-developed  system  of  triangnlatiOD,  adopted  over  five  years  ago, 
lias  served  as  a  basis  for  these  and  fatnre  enrveys. 

Sullivan's  laland. — Some  work  has  been  done  here  during  the  last  few 
yeans  with  a  view  of  protecting  the  sea-shore  of  the  island. 

In  December,  1880,  a  spnr-dilce,  consisting  of  log-rafts  covered,  with 
riprap-fitone,  321  feet  long,  was  built  on  the  beach  3,060  feet  east  of  Fort 
Moultrie  and  2,300  feet  west  of  the  shore-end  of  the  north  Jetty,  under 
a  special  appropriation.  A  similar  work  288  feet  in  length,  1,760  feet 
east  of  Fort  Monltrie,  was  constmoted  in  September,  18^  with  funds 
from  the  regular  appropriation  for  improving  Charleston  Harbor. 

MouHt  Pleasant. — This  place  ia  sitnat«d  in  the  bight  formed  by  Hog 
Islai)d  Channel,  3  miles  from  the  city  of  Charleston. 

During  the  fiscal  year  ending  Jnne  30, 1885,  two  spur-dikes  were  built 
for  the  purpose  of  stopping  the  washing  away  of  the  shore-line,  which 
hud  been  progressing  for  several  years.  One,  477  feet  in  length,  is  sit- 
uated about  1,750  feet  southeast  of  the  ferry-boat  wharf:  the  other,  475 
ieet  long,  about  950  feet  lower  down.  The  snm  of  |5,000,  expen  ded 
upou  these  dikes,  was  included  in  the  appropriation  made  July  6, 1884, 
for  improving  Charleston  Harbor.  They  form  only  part  of  a  plan  de- 
vised to  protect  the  whole  line  of  shore  referred  to.  It  is  not,  however, 
considered  that  this  work  in  any  proper  sense  constitutes  an  integral 
purt  of  the  existing  project  for  improving  the  harbor  approved  and  be- 
gun in  1878. 

0PBBAIIDN8  BITSINCI-  THE  FISCAL  YEAE  ENDINa  JUHE  30,  1886. 

On  July  1, 1885,  a  balance  of  $97^67.92  was  av^lable  for  continuing 
the  improvement.  The  work  upon  the  jetties  and  dredging  between 
their  seaward  ends  was  contioned  under  Uie  contracts  of  which  the  de- 
tails were  given  in  my  last  annual  report. 

North  jetty. — At  the  beginning  of  the  fiscal  year  it  became  apparent 
that  it  woold  be  desirable  to  reduce  as  much  as  possible  the  Tolame  of 
water  passing  northward  across  the  jetty  in  order  to  promote  the  exca- 
vation of  the  cut  being  dredged  across  Swash  Beef,  a  ahoal  prtgecting 
northward  from  the  seaward  part  of  the  south  jetty  to  about  midway  be- 
•  tween  the  two  jetties. 

With  this  object  in  view  a  second  course  of  mattresses,  55  feet  wide, 
with  about  12  inches  of  riprap-stone,  was  laid  over  the  fonndation-conrse, 
extending  2,030  feet  seaward  from  a  point  11,090  feet  from  the  shore  of 
Sullivan's  Island,  measured  along  the  axis  of  the  work. 

For  the  purpose  of  gaining  height  more  rapidly  where  it  would  prom- 
ise the  most  favorable  results  a  ridge  or  loDgitndiinal  pile  of  riprap-stone 
was  deposited  upon  the  existing  work  along  the  center  line  of  the  jetty, 
beginning  at  a  point  9,193  feet  from  the  shore  and  carried  seaward  for 
a  coutinnous  length  of  4,485  tfeet,  embracing  parts  of  both  the  curved 
and  the  straight  portions  of  the  jetty,  and  covering  all  the  second-coarse 
work  laid  during  the  fiscal  year  and  portions  of  tiie  bottom  coarse  laid 
in  former  years.  The  outer  end  of  this  ridge  reaches  to  within  aboat 
560  feet  of  the  present  seaward  end  of  the  bottom  course.  It  was  tri- 
angular iti  cross-section,  nominally  of  5  feet  average  height  in  the  cen- 
ter line,  with  natural  side  slopes. 

By  the  second  course  and  ridge-work  constructed  during  the  past 
fiscal  year  the  average  height  of  the  north  Jetty  was  raised  along  its 
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uis  for  a  length  of  i,4£ti  feetj  fkvm  aboat  3j  feet,  which  it  pievioastj 
bad,  to  about  ^  feet;  bat  this  height  vos  BabseqnentI;  rednced,  the 
BtoDe  being  gradaally  leveled  down  by  the  action  o{  the  waves. 

At  tlie  end  of  the  fiscal  year  the  seaward  end  of  the  jetty  was  1,200 
feet  within  the  oater  18- foot  cnrve  of  the  bar,  measnred  along  the  pro- 
longation of  the  axis  of  the  work. 

The  material  expended  on  this  jetty  daring  the  year  amoanted  to 
12,001  Bqoare  yards  of  log-and-brosh  mattresses  and  7,693  cable  yards 
of  riprap-stone. 

From  the  begiimiDg  of  operations  to  Jane  30, 1886, 156,078  sqaare 
jtuiB  at  mattresses  and  101,495  cobic  yards  of  riprap-stone  have  been 
ased. 

Sontk  jetty. — The  foandation-coarse  was  extended  43  feet  seaward 
daring  the  Urst  month  of  the  fiscal  year.  Work  was  thendiscontiaaed 
npoB  this  course,  as  it  was  not  api>arent  that  farther  extension  at  that 
time  would  produce  as  booeflcial  results  as  work  that  could  be  done  at 
other  points  of  the  jetty. 

A  third  course  of  mattressea,  44  feet  in  width,  was  next  placed  upon 
that  section  of  the  second  course  wbich  was  laid  about  two  and  a  half 
years  ago,  over  the  foundation  course  where  it  crosses  the  deep  pocket 
east  of  the  main  ship  channel.  This  work  was  required  to  fill  up  to 
some  extent  the  depression  that  here  existed  in  the  crest-line  of  the  jetty, 
and  to  diminish  the  very  large  volume  of  water  fiowing  southward  along 
the  low  parts  of  the  structure  during  ebb-tide.  The  currents  here  being 
rtry  strong,  the  mattresses  received  a  covering  of  stone  of  an  average 
thickness  of  16  inches. 

This  third  coarse  commences  at  a  point  7,986  feet  ftvm  the  shore-end 
of  the  jetty,  and  extends  1,206  feet  seaward. 

To  expedite  the  confinement  of  the  currents  between  the  seaward 
ends  of  the  two  jetties,  it  was  decided  to  expend  the  balance  of  funds 
remuning  on  hand  for  jetty  work,  in  September,  in  building  a  ridge  ot 
riprap  stone  along  the  center  line  ot  the  jetty  upon  work  already  laid. 
A  greater  height  conld  be  secured  in  this  way  with  the  same  amount  of 
money  than  by  the  slower  though  inore  substantial  process  of  building 
regular  coorses  of  broad  log  and  brush  mattresses  and  riprap  stone. 

This  ridge  was  simitar  to  that  built  on  the  north  jetty,  except  that 
the  nominal  height  of  its  crest-line  was  but  4.S  feet.  Its  inner  end  is 
coincidentwith  that  of  the  third  course  jnstdescribed.  It  rents  upon  that 
course  as  &r  as  the  latter  was  built,  and  extends  seaward  by  a  contiuu-  ' 
DOS  length  of  6,038  feet,  reaching  to  a  point  about  2,400  feet  inside  of 
the  present  seaward  end  of  the  foundation  course  of  the  south  jetty. 

In  Jane,  1885,  before  the  third  course  and  the  ndge  of  stone  over  it 
had  been  built,  the  low-water  depths  over  the  top  of  the  work  averaged 
14  feet.  In  June,  1886,  the  depths  had  been  reduced  to  10  feet.  The 
height  of  the  ridge  of  stone  had  in  the  mean  time  been  diminished  by 
the  action  of  the  waves ;  otherwise  the  redaction  of  depth  would  have 
been  greater. 

From  the  outer  end  of  the  third  course  to  the  furthest  seaward  point 
to  which  the  ridge  has  been  constructed,  a  length  of  over  nine-tenths  of 
a  mile,  the  original  low-water  depths  before  any  work  had  been  done 
varied  between  9  and  18  feet,  averaging  14.6  feet.  In  June,  1885,  the 
depths  of  water  over  this  section  averaged  8  feet,  while  in  June,  1886, 
the  average  depth  was  6.4  feet,  taken  along  the  highest  part  of  the  work. 

At  and  near  the  seaward  end  of  the  ridge  its  crest  is  bare  at  low  tide, 
and  for  a  considerable  distance  back  there  are  but  a  few  feet  of  water 
over  it.    At  the  end  of  the  fiscal  year  the  seaward  end  was  3,500  feet  ftom 
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the  on ter  12-foot  cnrve  of  tlie  bar,  measured  in  the  piolongatioD  of  the  axii 
of  the  jetty. 

The  ridge  work  of  the  south  jetty  formed  the  concladiug  operations 
npoD  the  jetties  during  the  fiscal  year.  The  contract  with  Mr.  A.  A. 
Hewlett  was  termmated  Jaonary  10, 188G.  From  Jaly  1, 18S5,  to  tlie 
last-named  date  the  contractor  pat  6,238  square  yards  of  mattresses  and 
7,74d  cubic  yards  of  stone  in  his  work  ou  tbe  south  jetty.  From  the 
beginning  of  operations  to  the  present  time  there  have  been  ased  in  con- 
structing the  south  jetty  287,038  square  yards  of  mattresses  and  121,117 
cubic  yards  of  riprap-stone. 

Sanmiarji  o/ieork  daHt  on  toA jettiafraft  beginniiig  oftiperAtUini  to  June  30,  1686. 

North  Jetty:  ft* 

LeDgttk  of  bottom  cniirde  from  SaUiTan's  Island 14,327 

Length  of  MOODd  coone,  mattressea  and  atooe 1,&IB 

LeDttth  of  ridga  work,  all  atone 4,48S 

8onth  ietty: 

Length  of  bottom  oonree  from  high-water  mark  on  Hoiria  Island 16,440 

Li-Dgth  of  second  conree,  mattresaes  andstope 10,1186 

Length  of  third  course,  matlrusses  and  stoue 1,306 

Length  of  ridge  work,  all  stone 8,038 

The  material  used  in  the  work  on  both  jetties  aggregated  4J3,11G 
square  yards  of  log  and  brush  mattresses,  averaging  18  inches  in  thick- 
ness, and  225,642  cubic  yards  of  stone,  equivalent  in  weight  to  about 
270,000  gross  tons. 

Dredging  on  the  bar. — Dredging  between  the  Jetties  was  carried  on  upon 
the  range  adopted  when  the  work  was  commenced  in  May,  1885.  The 
range  runs  nearly  bnt  not  qnite  parallel  to  the  straight  seaward  portions 
of  the  jetties,  and  is  located  about  1,000  feet  from  the  south  Jetty.  It 
was  selected  as  being  approximately  upon  the  line  on  which  the  strong- 
est ebb  currents  bad  recently  developed  more  distinctly  their  soouring 
effects,  and  as  forming  a  suitable  and  comparatively  shot't  connection 
between  the  18-foot  low-water  curves  of  the  inner  and  outer  slopes  of 
tbe  bar.  It  was  not  expected  that  a  through  cut  of  that  de[>th  conlJ 
be  obtained  with  the  funds  then  available,  but  it  was  proposed  to  create 
a  channel  of  as  uniform  and  great  a  depth  aa  possible,  with  the  ex- 
pectation that  a  through  cut,  even  of  inferior  depth,  would  prove  nee- 
ful  in  guiding  the  currents  in  a  proper  direction. 

The  more  troublesome  part  of  the  work  was  presented  by  tbe  north- 
easterly end  of  tiie  spit  known  as  Swash  Reef,  which  was  crossed  by 
the  line  of  dredging  for  a  distance  of  about  1,000  feet  with  a  minimuto 
low-water  depth  of  7.7  feet.  This  shoal  could  not  be  avoided  withont  . 
adopting  another  line  with  somewhat  better  depths  but  considerably 
longer  between  tbe  inner  and  outer  curves  to  be  joined.  I 

The  cut  passed  also  through  tbe  westerly  and  deeper  part  of  "  Jiui 
Evans  Shoal,"  which,  starting  from  apoint  of  the  north  jetty  about  fivo- 
eighths  of  a  mile  from  its  seaward  end,  runseast  and  west  half-way  across 
the  space  between  the  two  jetties.     Its  width  was  about  75  feetand  its  ' 
least  depth  11  feet  at  mean  low  water. 

The  material  raised  by  the  dredging  machines  was  nowhere  found  to 
be  of  such  a  nature  that  it  could  not  be  lilted  readily,  or,  when  simply 
stirred,  taken  up  by  the  currents  developed  during  the  latter  stages  of 
normal  ebb  tides.  With  regard  to  the  latter  point  we  need  not  even 
except  a  sort  of  deposit  of  comparatively  large  sized,  but  broken  sbellB 
with  but  little  sand,  met  with  in  the  relatively  deei>er  water  between 
Jim  Evans  Shoal  and  Swash  Beef.    This  material  formed  no  obstrnc- 


APPEKDIX  M — REPOBT   OP  GENEBAL  GILLMORE.  1069 

Uqu  whatever  to  the  suction  power  of  the  dredge,  and  it  U  anticipated 
that  it  can  easily  be  moved  aod  carried  oat  by  the  concentrated  car- 
rents,  as  soon  as  the  knoll  which  Swash  Reef  forms  between  this  de- 
posit and  the  deeper  water  beyond  the  crest  of  the  bar  shall  have  been 
sofflcieotly  lowered. 

Swash  Keef  and  Jim  Evans  Shoal,  where  traversed  by  the  line  of 
dredging,  were  foaad  to  be  composed  of  rather  coarse  sand  mised  with 
nomerous  small  or  greatly  comminated  larger  shells,  while  on  the  cater 
slope  of  Swash  Keef  and  of  the  bar  the  material  consisted  almost  en- 
tirely of  very  fine,  light  gray  sand,  with  traces  only  of  extremely  dimin- 
utive fragments  of  small  hhelle. 

From  the  experience  gained  daring  the  i-ecent  dredging  operations, 
it  is  thoaght  that  the  sea  bottom  of  the  area  comprised  between  the 
jetties,  where  it  is  designed  to  locate  the  new  channel,  presents  no  dif- 
ficalties  to  its  establishment  and  maiotenance  whenever  the  necessary 
concentration  of  currents  shall  have  been  permanently  secured. 

From  July  I  to  December  31, 1885,  when  the  contract  was  terminated, 
76,620  cnbic  yards  of  material  were  excavated,  making  a  total  of  85,5M 
cabic  yards  removed  under  the  contract. 


The  north  and  south  jetties. — Portions  of  the  north  Jetiy,  located  on 
Drunken  Dick  Slioal,  about  6,000  feet  from  the  shore  end,  are  nearly 
buried  in  sand  which  has  accumnlated.  Some  settlement  could  be  noted 
for  a  short  distance  only  in  the  vicinity.  N^ear  and  at  the  seaward  end 
of  the  jetty  the  work  seems  to  be  a  good  deal  broken  np.  The  depths  of 
water  here  have  generally  increased  since  this  part  of  the  apron  was 
laid.  The  stone  ridge  work  placed  upon  the  seaward  portion  of  the 
jetty  during  the  last  fiscal  year  was,  st  the  end  of  that  period,  found 
to  be  aboot  2  feet  in  height  on  an  average,  it  having  been  leveled  down 
by  the  action  of  the  waves. 

The  extreme  shore  end  of  the  south  jetty  settled  some  2  feet,  and  a 
considerable  quantity  of  stone  was  washed  off  it  during  the  cyclone  of 
August  25, 1885j  which  caused  so  much  destruction  to  the  buildings  and 
wharvesof  the  city  of  Charleston.  Otherwise  thO  jetties  seems  to  have 
escaped  iiyury.  Where  the  south  jetty  crosses  the  deep  pocket  east 
of  the  existing  main  ship-channel,  from  7,000  tod,000  feet  from  shore,  con- 
siderable scoor  has  developed  on  the  southern  side  of  the  apron,  due  to 
the  overpoar  of  the  ebb  tide,  the  currents  of  which  cross  the  work  nearly 
at  right  angles.  A  sore  of  trench  is  thus  formed  beyond  the  ends  of 
the  logs  of  the  mattresses,  which  at  the  point  of  greatest  scour  is  about 
250  feet  wide  and  13  feet  belOw  the  original  bottom.  Althongh  a  care- 
ful examination  has  failed  to  show  that  the  jetty  has  settled  at  this 
point,  it  is  evident  that  precautiouary  measures  should  i>e  taken  here 
as  soon  as  possible.  The  outer  portion  of  the  jetty  for  a  length  of  about 
i;,000  feet  has  settled  from  1  to  3  feet ;  the  greatest  settling  has  taken 
place  at  the  extreme  end,  where  breakers  prevail.  The  ridge  of  riprap 
Htooe  deposited  during  the  past  fiscal  year  has  been  levelled  down  as 
in  the  case-  of  the  north  jetty.  At  extreme  low  water  some  of  the  work 
near  the  outer  end  of  the  south  jetty  is  exposed  to  view.  The  stone 
seems  to  be  tolerably  well  distributed  over  the  mattresses,  but  no  signs 
of  the  growth  of  shellfish,  barnacles,  &c.,  to  the  rock  were  discovered. 
Exposed  logs  show  traces  of  the  work  of  the  teredo. 


.ec:,yG00(^li: 


1070     BEPOKT  OF  THE   CHIEF  OP  EKQIKEERS,  U.  S.  ARMT. 

Numerous  carefal  soandings  takeo  io  June  lost  over  tbe  crests  and 
along  the  sides  of  both  jetties  hare  furnished  data  for  revised  approxi- 
mate calcnlationa,  serving  for  a  comiMuison  between  tbe  preseot  hy- 
draulic status  of  the  improvement  and  Its  ultimate  condition  as  leqalred 
under  the  existing  project. 

The  following  statement  is  submitted : 

KORTH   JETTY. 

LoiB-water  artan  and  depths  om-  pment  length  of  14,;{Z7/mI. 

Over  origiiial  aea-bottom  area square  feet..  157,700 

Mean  depth feet..  10.87 

On  JoneSO,  1806,  area aqaorefeet..  86.7H0 

Mean  depth feet..  6.06 

Bedaced  aa  required  by  project,  area aqaare  feet..  30,526 

Mean  depth feet..  -J.  13 

Htkfkf  of  moT}s. 

Aveiage  height  reqairad  accatfliug  to  pi^eot feet..      10.66 

Average  height  Jaae  SO,  lii86 do 4.K 

Height  yet  to  be  addedto  the  Jettjr do....         5.71 

Arta»  afvaler-vay  oC  Ajjrft  tide;  inriM  rite  and  fall  of  lida,  5.1 /eel. 

On  aiteof  north  Jetty,  over  original  sea  bottom eqaare  feel..  230.768 

Actual  watei-way  acrosB  tbe  work  on  Juue  30,  IStMi do 159,8IB 

Water-way  to  exist  after  completion  of  project do..;.    78,137 

Pieaent contraction  of  water-va; equals 46^  percent,  of  oUiraate  contraction  le- 

sourn  JETTV. 

LoK-icateT  ureal  and  dsplA*  cverprtltnt  Ititglh  of  16,440 /eel. 

Over  original  aea  bottom,  area eqnarafuet..  236,610 

Mean  depth feet..  14.61 

On  JDne30,  1886,  area square  feet..  140.760 

Uean  depth feet..  8.66 

Bednced  aa  leqnired  by  project,  area square  feet. .  74,940 

Mean  depth , feet..  4.56 

Height  of  m>Tlc. 

Average  height  required  according  to  project feet..      ll.SS 

Average  height  on  June  30,  1H»6 do....        6.96 

Height  yet  to  be  added  to  the  Jetty ....do...,        6.S8 

Area*  ofteaUr-Kag  at  high  fids;  mean  riit  and  fall  oftidf,  5.1/«e(. 

On  site  ofsouih  Jetty  over  original  sea  lottom square  feet..  329,454 

Aotnal  water-nay  acruas  the  worli  on  JuneSO,  ItiSG do >!i4,604 

Water-way  to  exist  after  completing  the  project. do 138,084 

Present  contraction  of  water,  way  eqnals  53  pur  cent,  of  ultimate  con- 
traction required. 

These  results  show  that  a  large  amount  of  work  is  still  required  in 
contracting  the  water-ways  by  raising  both  jetties  to  a  higher  level,  in 
order  to  secure  snch  a  concentration  of  the  ebb  currents  between  the 
jetties  as  will  produce  scour  uf  aufflcieut  strength  to  create  or  to  aid  in 
creating  tbe  proposed  new  channel  and  to  maintain  it. 
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SWASH   CHANNEL*   AND  THE  BAE. 

Oim  Evans  Shoal  has  not  materially  cban;;ed  id  size  witliiQ  the  9-foot 
low-water  carve  duriof;  the  past  year,  bnt  the  portion  joiaiDg  the  north 
jetty  has  narrowed  and  pushed  seaward.  The  shoal  reaches  in  a  soath- 
vesterly  direction  abont  two-thirds  of  the  way  across  the  apace  between 
the  jetties. 

Swash  Beef,  with'  its  base  on  the  south  jetty  near  its  outer  ead,  ex- 
tends in  a  northeasterly  direction  about  one-third  of  the  way  towanl 
the  north  jetty ;  its  area  confined  within  the  Ofoot  curve  has  been  re- 
duced about  one-half  compared  with  that  of  the  preceding  fl«cal  year. 

The  cut  formed  by  drcdsmg  across  the  nortbern  eotl  of  Swash  Reef 
haa  shoaled  in  some  parts  and  deepened  in  others.  The  examination 
made  at  the  end  of  the  past  fiscal  year  has  shown  that  at  points  where  the 
shonleflt  water  was  found  previous  to  dredging  the  depth  was  increased 
1.6  feet.  It  is  clear,  not  only  that  in  order  to  secure  more  satisfac- 
tory results,  a  much  more  powerful  dredging  apparatus,  aided  possibly 
by  scraping  and  plowing,  with  a  corresponding  allotment  of  funds  for 
applying  it,  must  bo  employed,  but  that  the  work  on  the  jetties  must 
^so  be  vigorously  pushed,  so  that  the  more  concentrated  currents  be- 
tveen  them  may  have  sufBcieutstrength  to  keep  the  dr<tdgcd  cuts  open. 

No  examination  has  been  made  during  the  past  fiscal  year  of  the 
Beach,  Pumpkin  Ilill,  or  South  channels.  It  is  to  be  noted,  however, 
that  Pumpkin  Liill  Channel,  which  for  a  number  of  years  was  the  bar-* 
channel  proper  by  which  vessels  reached  the  main  ship-chimtiel,'  has 
been  in  disuse  for  a  few  months  past.  The  channel  at  present  used  is 
practically  a  southerly  prolongation  of  the  main  ship  channel.  In  ap- 
proaching IVom  the  sea  the  sailing  line  crosses  the  outer  IS-fbot  curve 
of  the  bar  at  a  point  about  3  miles  southeast  of  the  mouth  of  Ligbt- 
HoDse  Inlet,  and  runs  nearly  duo  north  until  iteuters  the  main  channel. 

I  have  in  former  reports  insisted  upon  the  necessity  of  larger  ap- 
propriations to  insure  a  decided  improvement  of  the  channel  between 
ibe  jetties  before  the  deterioration  of  Pumpkin  mil  Channel  should 
progress  too  far.  The  reopening  of  the  old  South  Channel  at  the  pres- 
eot  juncture  ia  fortunate,  as  from  its  greater  distance  from  the  jetties 
it  may  be  comparatively  more  secure  from  their  influence  us  long  as  op- 
erations remain  suspended,  bnt  it  is  nevertheless  true  thatefforts  should 
bemade  to  open  the  ^.roposed  new  cbaoDel  with  8U|>er)or  depths  as  soon 
w  practicable. 

1  stated  in  my  last  annual  report  that  the  funds  eet  apart  fntm  tbo 
then  available  appropriation  for  dredging,  al)out  i2S,00li,  could  not  be 
expected  to  produce  very  decisive  results  even  in  conjunction  with  i  he  ex- 
isting jetties,  although  it  woulddoubtlosshave  a  tendency  to  secure  liet- 
ter  direction  as  well  as  a  greater  conceutratiou  of  ebb  currents  ihrmigh 
the  new  channel,  bnt  that  the  improvement  that  might  be  eflected  l>y 
dredging  would  be  partially  and  perhaps  wholly  lost  by  the  unavoid- 
able euspensioo  of  operations.  This  anticipation  has  proved  correct. 
The  survey  made  in  Jane  last,  six  months  after  dredging  bad  to  be 
stopped,  showed  hardly  a  trace  of  the  dredged  cut,  and  only  some  in- 
crease of  depth  on  the  shallowest  part  of  Swash  Keet',  where  dredging 
had  been  doue,  could  be  recorded.  I  have  uo  doubt  that  if  funds  had 
been  available  for  continuing  the  work  without  intermission,  very  sat- 
iafactory  results  could  have  been  reported  at  the  end  of  the  Qw.a\  year. 

Bullivan^s  Island. — The  beach  of  Snlli  'an's  Island  has  continued  to 

wash  down  at  and  tothewestof  Bowman's  Jetty,  and  some  work  of  pro- 

■  Tha  8wHh  ChMiiid  U  tha  one  b«twMD  th«  jetUM. 
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teotioD  may  be  required  liero  shortly.    East  of  said  jetty  tlie  beach  has 
cbanged  but  liltle. 

Morris  Jstatul. — The  cntting  away  of  the  uorth  end  of  Morris  Island 
bas  coutinued,  aod  iu  a  slighter  degree  the  beach  has  washed  dovD  in 
the  vicinity  of  the  south  jetty. 

Mount  Pleasant. — The  two  epnrs  built  in  18S4  for  protecting  that  part 
of  the  shore-line  of  Mount  Pleasant  sitnated  sontheast  of  the  ferryboat 
wharf  are  in  good  condition.  Sand  bas  collected  at  their  inner  ends. 
No  marked  change  in  the  high-water  line  bas  been  observed,  but  at  some 
points  the  bluff  is  still  caving. 

Inner  Harbor. — Ko  examination  was  made  of  Hog  Island  Channel  dur- 
ing the  past  fiscal  year.  As  I  stated  in  my  last  annual  report, its  inner 
eud  or  eutrauce  has  constantly  increased  in  width  for  more  than  sixty  ' 
years,  and  as  the  increasing  volume  of  water  diverted  toward  the  chan- 
nel cannot  fail  to  have  a  detrimental  influence  upon  the  deep-water  area 
in  front  of  the  city  wharves,  while  it  is  probably  the  causa  of  the  en- 
croachment upon  the  shore-line  of  Mount  Pleasant,  it  is  desirable  that 
suitable  works  should  be  bnilt  to  prevent  further  enlargement  of  thti 
entrance.  I  do  notrecommend,bowever,  tbe  diversion  for  that  purpose 
of  any  funds  which  may  be  appropriated  for  improving  the  entrance  of 
the  harbor. 

During  the  cyclone  of  Augnst  25, 1885,  a  bark,  which  bad  been  wrecked 
a  year  before  at  the  month  of  the  Ship- Yard  Creek  where  it  enters  Towd 
Creek,  near  the  upper  end  of  the  city  of  Charleston,  was  drifted  into  a 
position  to  obstract  the  channel  of  navigation  in  that  creek.  Tbe  De- 
partment antborized  the  removal  of  the  wreck,  in  accordance  with  the 
provisions  of  section  i  of  tbe  river  and  harbor  act  of  June  li,  1880. 
Proposals  for  doing  this  were  advertised  for  and  received,  but  were  re- 
jected on  acconnt  of  tbe  excessive  prices  asked  ;  and  under  authority  of 
tbe  Department  the  work  was  successfiilly  and  economically  performed 
by  tbe  use  of  the  United  States  snag-boat  Toccoa,  which  was  put  ia 
commission  temporarily  for  the  purpose.  My  report  on  the  subject  was 
forwarded  to  the  Chief  of  Engineers  under  date  of  January  27,  1886. 

With  the  funds  next  appropriated  portious  of  both  jetties  will  be 
raised  to  greater  heigbts,  and  the  work  of  dredging  between  their  sea- 
ward ends  may  be  resumed  if  the  appropriation  is  adequate  for  botli 
purposes. 

Tbia  work  is  located  in  tbe  coUectioa  dutrict  of  CharleatoD,  8.  C,  at  the  port  of 
enti;.    Amoant  of  daties  colloctod  in  the  calendar  year  1835,  t32,741.6d.  * 

Since  the  existing  plan  of  improvement  was  adopted  tbe  following 
appropriations  have  been  made : 

ByactnfCoiiKressBpprovodJuno  18,  1678 fiiOO.m  ' 

By  act  of  CongrcM  apinovpil  Msrcb  i,  1S79 200,000 

ByactorCoDgreaaapprovcil  June  14,  18M0 170,000 

By  act  ofCouKress  approved  Match  3,  1881 175,000 

By  act  of  Congreaa  passed  Augusta,  1882 300,000 

By  ftct  of  Congress  approved  Jnlj  5,  IStM 250,000 

Total 1,295.000 

Of  this  amount  there  bas  been  expended  from  tbe  begiuning  of  oper- 
ations to  June  30, 1886,  the  aggregate  snm  of  $1,294,945. 

Balance  yet  to  be  appropriated  on  the  original  maximum  estimate 
tl,712,5IH). 

The  foUowiug  drawings  and  papers  accompany  this  report : 

Sheet  I.  Chirtshowiof;  tbe  Bites  of  tbe  north  and  soath  Jetties,  the  pcogreM  madein 
their  ooDBtraotioa  to  Jnne  30, 1880,  ftnd  the  prcMiit  depths  on  the  bar. 
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Bbeet  n.  Showing  seotloo  of  the  north  jet^  And  a  plan  of  the  mftttress  »t  vuiou 
poiata  u  bailt  to  June  30, 1686. 

Sheet  III.  Showing  aeotionof  the  eanth  jetty  and  »  plan  of  the  mBttreaa  «t  Tarlooa 
poluta  aa  bailt  to  Jnoe  30, 18t«. 

BepoTt  of  First  Lieat.  Frederio  Y.  Abbot,  Corps  of  Engineers. 

Table  of  oommerclal  statistics  furnished  by  the  ooileotor  of  the  port. 

MoneM  statement. 

Jaly  1,1685,  amonot  available (97,867  9S 

July  1, 18B6,  amount  expended  dnring  fiscal  year,  exolnalTe 

of  HabiUties  ontatandW  -Inly  I,  iBSb 907,166  73 

Jnly  1,  leSO,  outstanding  DabiUtiee 56  19 

9r,2Ut  ga 

Joly  1,  1886,  amonnt  aTBflsble 66  00 

Anonnt  appropriated  by  aotapproTed  Angast  6,  1886 187,600  00 

Anioniit  sTaiUble  for  fiscal  year  ending  Jnne  30, 1687 187,556  00 

iAmonnt  (estiniBted)  required  for  oompletlon  of  eslBtingpniJeot 1,525,000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane        ' 
30,  1888 750,000  00 
Snbniitted  in  oompltanoe  with  roanirementa  of  seotion  2  of  rivet  and 
harbor  acts  of  m66  and  1667. 


BXPOBT  or  uxTTmTAirr  rBKomsaa  t.  abbot,  oobps  or  nfonrasBS. 

Ukitbd  States  Eitoikbbb  Oftios, 

CharUtbm,  S.  C.  Jtiln  1,  1686. 
Sir:  I  hars  the  honor  tosabmit  the  following  report  of  operations  daring  the  fiscal 
year  ending  Jane  30,  1886,  for  improving  the  harbor  at  Charleston,  3.  C. 

Work  on  tho  first  conrse  soafh  jotty  was  snspended  on  Jnly  7,  one  msttiese,  108 
feet  wide,  havinc  been  placed,  extending  the  foundation  of  the  jetty  43  feet.     The 

{ilant  waF  trannlerTed  to  the  north  Jet^,  and  between  Jnly  8  and  Angnst  15,  3,099 
iDcar  feet  of  seco  ad -coarse  mattressee,  55  feet  wide,  were  placed  on  that  Jetty  extend- 
ing ueaward  from  a  point  11,090  feet  A:om  the  shore-end. 

>  Work  was  beson  on  Angust  21  on  the  sonth  Jetty,  third-coarse  mattreasea,  44  feet 
wide  and  extending  1,306  foet  seaward  from  a  point  7,966  feet  from  the  shore  end,  being 
nseil.     This  work  was  completed  on  October  15,  1885. 

As  no  new  appropriation  had  been  made  for  conClnaing  the  ImproremeDts  here,  and 
aa  it  waa  considered  desirable  to  haatep  resolte  aa  mnoh  aa  poaAible,  the  experiment 
of  (lepoaiting  atone  along  the  center  liaea  of  the  Jettiee,  with  aa  ateep  slopea  aa  it 
wonlcl  take,  waa  tried.  4tiont  5,000  cable  yards  of  atone  wure  than  placed  on  toe  aouth 
Jetty  between  points  7,986  feet  and  I4,0S5  feet  from  shore,  and  4,O0D  cnbio  yards  on 
the  northjetty  between  points  9,193  feet  and  13,687  feet  from  the  shore  end. 

The  stune  was  anScieat  in  qnantity  to  have  formed  a  i-idge  about  5  feet  high  on 
both  Jetties  if  the  eide  slopes  had  been  1  on  1,  but  it  waa  of  eonrae  imposaible  to 
deposit  it  with  anything  like  the  regularity  neeeasary  to  raise  (he  jetty  to  this  amonnt. 
The  idea  in  doing  this  work  was  that  the  ridge  would  be  soi>n  leveled  ofi'  by  the 
wuveB,  bat  that  even  then  the  stone  woald  ra^se  the  Jetty  more  than  if  it  were  oriffi- 
nal!y  distributed  over  the  entire  width  of  tbo  mattresses.  'Jothing  was  lost  by  tUa 
method  as  it  was  only  applied  where  the  jetties  were  already  so  near  low-water  level 
an  to  render  the  farther  use  of  mattresses  out  nf  the  i|neation.  When  the  time  cornea 
to  raise  the  Jetties,  atone  can  he  deposited  as  well  where  Che  remains  of  the  ridge 
work  exist  as  elsewhere. 

Aa  stated  last  year,  the  contractors  deserve  great  credit  for  the  faithfal  and  sklll- 
fal  way  in  which  they  have  done  their  work.  The  amallneSB  of  the  aum  available 
made  it  frequently  neoeasary  to  ahift  the  pointa  at  which  work  was  in  piogresa,  so 
that  the  moat  coald  be  accomplished  with  the  limited  means.  This  considerably  in- 
creased their  expenses  for  markers,  &o. 

On  Jnne30. 1686,  the  total  length  of  the  foundation  conrssof  the  north  Jetty  was 
14,337  feet ;  that  of  the  south  jettv  was  16,440  feet.  The  sea  end  of  the  former  waa 
1,200  feet,  that  of  the  tatter  2,ri00  feet  inside  of  the  outer  18-foot  carve,  these  diataooea 
bwng  measnted  on  the  prolongations  of  the  axes  of  the  two  Jettiee. 

The  dredge  worked  IW>m  the  beginning  of  the  year  till  Deeember  31,  1685,  at  whlidi 
time  the  ^lotment  for  that  olaaa  of  work  waa  exhausted;  76,090  cable  yards  of  sand 
68  B 
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Mid  small  aliella  vrere  reniovcil,  and  a  cul,  baviD){  it  wiillh  ol  7a  Tivt  uud  a  depth 
thioa^hoat  of  not  lew  than  II  feet,  waa  obtained  acrasB  Swash  Beef.  Tbe  alioalest 
MQDdiDg  on  thia  tine  before  dredKins  bef^an  waa  7.7  feet.  Tbeaarrey  made  in  Jane, 
six  montba  after  dredging  stopped,  jAdwb  bardly  a  trace  of  anytbiDg  Like  a  dredged 
oat,  althonsli  the  shoalest  sonuding  on  this  line  is  now  9.3  feet.  Even  while  the  oat 
WBH  being  aredged  it«  side  slopee  were  extremely  flat,  not  steeper  than  1  on  50. 

The  experiment  may  then  be  fairly  said  to  prove  that  material  can  be  removed  from 
between  the  Jetties  effectWely,  and  for  a  reasoDable  ooat,  by  pomp  dredging,  bnt  that 


tbe  Jetties  are  not  yet  high  enough  to  maintain  a  small  out.  It  is  impoBBible  to  say 
what  might  have  been  the  effect  ot  a  ont,  say,  600  feet  wide  and  IB  feet  deep,  as  thu 
would  of  itself  hare  materially  changed  the  oarrenta  between  the  Jetties.    Small  e: 


peuditnien  for  dredging  are  not  at  present  eoonomioal,  and  the  experiment  on  a  large 
scale  ia  too  hazardous  when  experience  with  dredging  on  ocean  bars  elsewhere  Is  cun- 

On  Aagnst  'i6,  1885,  a  cyclone  destroyed  most  of  the  wharves  and  unroofed  many 
booses  In  this  eity.  A  carefnl  examination  fails  to  show  that  any  injury  was  done  to 
the  jetties.  The  annsnal  height  to  which  the  tide  cose  dnrlug  the  worstof  the  stonn 
nndonbtedly  lessened  tbe  effect  of  the  waves  upon  them.  As  aoon  after  h  the  Qov- 
emment  laanch  coald  be  gotten  afloat  a  survey  waa  made  of  tbe  Jetty  ohanneL  So 
nnnsnal  changes  were  developed. 

The  annual  survey  has  twen  made  ftom  a  row-boat,  and  the  area  covered  is  nior« 
closely  spnnded  than  In  onv  previoos  vear.  Abont  9,000  soundings  were  taken  and 
over  7,000  were  plott«d  to  determine  the  several  contonrs. 

The  ridge  work  on  the  center  Hoes  made  it  Impossible  to  construct  tbe  longitudinal 

KGlee  of  the  Jetties  by  mniiinga  number  of  liaee  over  them  from  end  to  end  as  bad 
n  done  in  previous  years.  The  method  adopted  was  to  make  cross-sections,  be- 
ginning about  300  fbet  on  one  side  and  rowing  across  tbe  Jetty,  as  nearly  at  right 
angles  to  its  axis  as  possible,  coutinning  the  line  at  least  300  feet  beyond  the  jetty. 
In  this  way  mnob  valuable  information  waa  obtained,  not  only  as  to  the  height  of 
the  crest  of  the  Jetties  bat  also  as  to  the  condition  of  tbe  bottom  adjacent  to  tbem. 
S  found  very  difScnlt  b>  make  tbe  boat  move  slowly  enough  to  get  more  than 
......  ..  ..-  ..  .^(j,  ^,.  ..    -_j   _. 


a  tew  soundings  in  each  cross-section  on  tbe  Jet^  itself,  as  botn  wind  and  strong 
tidal  onrrents  oblique  to  the  desired  direction  of  the  section  were  to  be  overcome ; 
but  BO  many  sections  were  taken  (54  on  the  north  and  72  on  the  south  jetty)  that  tbe 
general  condition  of  the  stractnre  is  better  known  this  year  than  ever  befbre.  Where 
^dge  work  had  been  done  a  large  number  of  sonndlngs  near  the  center  lines  of  both 
JetMes  were  made  with  a  pole  so  as  to  determine  as  well  as  poasibla  the  general  shape 
and  the  least  depth  to  be  fonnd  on  the  ridge. 

coNDiTioir  OF  MORTH  mrr. 

The  OTOss-seetlous  showed  that  on  a  part  of  Dmnken  Dick  Shoal  tbe  whole  bottom 
has  risen  so  tbaX  the  Jetty  Is  nearly  bnried  in  sand.  In  places  sconr  has  occurred  od 
both  sidesof  the  Jetty  nnacoompanied  byany  perceptible  settlement  of  the  stractnre. 
At  tbe  point  on  Dmnken  Dick  where  settlement  wae  reported  in  pre  vio  as  years,  onljr 
one  line  shows  an^  settling  during  the  past  year.  As  the  soundings  tn  that  line 
were  60  feet  apart,  it  is  quit«  possible  that  we  missed  tbe  hiohest  part  of  the  Jetty  en- 
tirely. At  the  extreme  outer  end  ihere  has  been  a  general  deepeuing  of  the  bottom, 
not  only  iu  the  vicinity  of  tbe  jetty,  and  tbe  latter  appears  ta  have  been  a  good  deal 
broken  np,  although  it  still  shows  as  a  sort  of  mound.  The  best  eiamination  that  I 
ooold  make  with  the  money  available  shows  that  the  ridgn  work  dees  not  average 
over  i  fbet  in  height,  but  that  in  placesit  is  3  feet  high. 

OONBITIOET   OF  SOUTH  JEIT  T , 

The  extreme  inner  end  settled  about  2  feet  dnring  the  cyclone  of  Ang^nst  35. 
Considerable  irtions  was  washed  entirely  off  the  Jetty  to  the  northward.  On  some  por- 
tions of  tbe  Jetty  where  no  work  has  been  done  daring  the  year  the  present  longlta- 
diual  profile  shows  more  Jetty  than  was  shown  last  year.  This  oomes  from  the  fact 
that  tne  present  profile  lias  been  constructed  f^m  cross-sections  some  distance  apart. 
About  1,000  (bet  of  tho  loner  end  show  sconr  to  the  north  of  the  Jetty,  due  to  tbe  over- 
ponr  of  the  strong  lluod  tide  along  the  shore  of  Morris  Island.  Ho  settlement  hasoo- 
enrred.  Between  points  7,000  and  9,000  feet  ftom  ihe  inner  end  of  the  Jetty  the  same 
action  has  occnrred  to  a  very  marked  degree  on  the  scnth  side.  The  maximnm  cnt- 
ting  has  been  1!1  feet  l>e1ow  the  original  bottom,  the  trench  in  that  case  being  about 
ttSO  feet  wide.  No  change  has  occorred  north  of  the  Jetty  at  this  part.  No  setUement 
has  been  detected  by  careful  esatni nation.  At  this  point  tbe  ebb  tide  is  very  strong, 
and  crosaes  the  Jetty  nearly  at  right  angles. 


mzecDy  Google 
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llw  ODter  2,000  feet  of  the  jetty  htw  settled  from  1  to  3  feet  with  no  trace  of  scoar 
do*  to  OTer-pour.  As  this  part  was  built  on  the  crest  of  a  elioal,  Ita  eettlemeat  is  to, 
beexpeetedfbratime.  The  extreme  i>Dt«r  end  has  settled  more,  as  it  wm  in  breaken 
■Dd  waa  not  very  heavily  loaded  with  stone ;  it  is  probably  badly  broken  up.  The 
cnwa'aeotionB  here  were  loo  tax  apart  to  give  a  basis  for  very  ex&ot  atatemeuts  aa  to 
qnaatitiM. 

At  extreme  low  wat«r  some  of  the  onMr  part  of  the  Jetty  projects  above  water.  The 
(tone  appears  ntther  thin,  bat  does  not  show  koy  signs  of  being  piled  up  more  on  one 
•ids  of  the  Jetty  than  the  other.  No  large  ehell-flsh  have  grown  on  the  stones,  nor 
even  bainaoles,  nnlesa  perhaps  Ver;  small  ones.  Logs  ore  sticking  op  In  places  at  oon- 
ridsrahle  angles.     They  Bpp«ai  worm-eaten. 

BWA8H  CRAHNEL. 

Jim  Evans  Shoal,  as  defined  bytbeA-fbotoorve,  has  not  changed  materiollv  in  site. 
The  portion  neoieat  to  the  north  Jetty  has  been  oonsiderably  narrowed  and  pnshed 
alsDg  parallel  to  the  jetty.  The  shoal  has  extended  somewhat  towards  the  sonth 
Mty.  Swash  Beef,  as  denned  by  the  9-foot  cnrve,  has  been  rednoed  about  one-hali 
Tht  area  above  this  carve  was — 

lBlB84 1,550,000 

In  1885 _ 1,000,000 

InI88S 5iS,000, 

The  onrve  as  a  whole  has  moved  south.    The  "  inner  pocket"  has  retired. 

The  channel  which  passes  soath  of  Jim  Evans  Shoal  and  north  of  Bwa«h  Beef  has 


■booled  slightly  in  the  port  between  Jim  Evans  and  the  south  Jetty.    It  hasdeep« 

The  I 
Wng  generally  in  their  soatbem  portions. 


„      ,  .  ,      ,      -  Mpened 

in  thepart  to  the  west  of  Swash  Reef  and  shoaled  in  thepart  next  t«  the  north  Jetty. 

"^  ->  shoal  water  defined  by  the  Vi-toot  onrve  has  considerably  Increased  daring  (he 

The  outer  onrveB  baa  all  advanced  somewhat  seaward,  the  greatest  change 


FmiFKXir  OUX,  sooth,  AIID  BSACH  OHASmLB. 

I  h»ve  made  no  examination  of  either  of  theee  channels.  The  Coast  and  Geodetic 
Borvey  mode  a  sorvey,  ioolnding  Pumpkin  HiU  Channel  and  the  bar  to  the  sooth  of 
it  I  am  nnofSoially  informed  oy  the  chief  of  the  party  that  a  good  channel  was 
found  to  the  south  of  Pumpkin  HiU  and  east  of  Sooth  CbanneL 

HumvAir'H  isiiAsi). 


HOQ  ISLAND   OBUTNXI. 

.  of  this  ohannel  has  been  made. 

MOtnrr  plkasant  shobk. 

The  spurs  bnflt  In  1S84  to  stop  the  erosion  of  this  shore  are  in  emellent  oondition. 
Hflor  theli  inner  ends  the  sand  noB  ooUected.  Thereis  no  marked  change  in  the high- 
iraterline.  althonsh  the  blofF  continoes  to  cave  in  places. 

Mt.  JaoMS  P.  Allen,  assistant  en^neer,  has  rendered  most  valnable  and  ettoient 
■arrioe  doling  the  post  year,  and  itiawlth  themoet  sincere  regret  tJiat  I  hare  parted 
with  liim  OD  account  of  the  lack  of  funds  to  continue  work. 
Tory  respectfhlly,  yonr  obedient  oerrant, 

Fbkdkbio  T.  Abbot, 
Ftnt  lituttntutt,  CoTpe  ofBngbtattt. 
CoL  (J.  A.  OlLLMOKB, 

iArpt  (tf  JB»gintert,  U.  8.  A. 
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lUPBOTEHENT  OP  WAPPOO  CUT,  SOUTH  CABOLINA. 

The  work  of  improving  Wappoo  Gnt,  Sonth  CaioliDO,  with  ftiDds  snp- 
plied  by  the  General  Government,  waa  began  in  November,  18S2. 

Three  appropriations  have  thOB  far  been  made  for  it  b;  Congress,  ag- 
gregating (23,000. 

Wappoo  Cat  is  a  narrow,  tortaoas,  tidal  stream,  separating  James 
Island  from  the  mainland  and  connecting  Stono  and  Ashley  rivers.  An 
examination  of  the  creek  waa  made  under  my  direction  some  years  ago, 
the  report  of  whloh  withprojectof  improvement  forms  part  of  Appendix 
J  4,  Annaal  Report  ofthe  Chief  of  Engineers  for  1881,  and  is  printed  as 
Hoase  Ex.  Doc.  Ko.  Id,  Forty-sixth  Congress,  third  session. 

The  project  of  improvement  contemplates  the  establishment  of  a 
Btraighter  channel  of  6  feet  depth  and  90  feet  width  at  me^  low  water, 
and  comprises  the  following  details  of  work : 

1.  Dredging  on  the  bar  at  the  entrance  into  Ashley  Biver; 

2.  A  solid  uut  through  the  marsh  at  the  end  ofthe  first  easterly  reach, 
2}  miles  &om  Ashley  Biver; 

3.  Dredging  in  Elliott's  Cat  and  the  reach  leading  to  it,  and  on  the 
bar  at  the  onUet  into  Stono  Eiverj 

i.  OloRing  by  a  light  bnlkhead  the  three  tidal  streams  that  enter  this 
new  route  from  the  north ; 

6.  Building  a  jetty  at  the  Ashley  entrance  to  gnide  the  flood-tide  into 
"Wappoo  Cat}  and 

6.  Building  a  jetty  at  the  Stono  entrance  to  gnide  the  ebb  tide  into 
the  cnt. 
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The  aggregate  cost  of  theae  works  wa&  estimated  at  $34,000. 

The  mean  rise  and  fall  of  the  tides  in  Wappoo  Gat  is  about  5  feet. 

The  delays  in  providing  fends  for  carrying  on  the  work,  and  the  small 
iunontits  appropriated,  have  rendered  it  impossible  to  complete  the 
Tork  at  every  point.  i?he  nuflnished  cats  are  therefore  partially  filled 
np  from  caving  banks  daring  the  unavoidable  and  prolonged  saspeDaion 
of  operations.  A  considerable  increase  in  the  total  nltimatecostof  the 
improvement  is  therefore  nnavoidable. 

OPEBATION8  PRBTIOUB  TO  JDLT  1,  1886. 

The  work  consisted  chiefly  in  dredging.  Elliott's  Cnt  was  improved 
tbroagB  ita  entire  length  of  aboat  2,000  feet  by  establishinga  low-water 
depth  of  6  feet,  on  an  average  width  of  60  feet.  A  solid  cat  800  feet  long, 
with  an  average  width  of  80  feet  and  a  mean  low-water  depth  of  6  feetj 
was  made  throngb  the  marsh  of  "Devil's  Elbow,"  secnring  a  straight 
and  convenient  passage  in  place  of  the  extremely  tortnoas  route  through 
the  bend  bearing  that  name,  which  from  end  to  end  has  a  length  of 
about  6,000  feet.  A  channel  of  the  same  depth  was  dredged  through 
tJie  ahaliow  bends  firom  Elliott's  Out  to  the  Marsh  Cut.  Some  dredging 
wns  also  done  ou  the  bar  at  the  Ashley  River  entrance  to  the  cut. 

In  these  operations  101,956  cubic  yards  of  sand  and  mud  were  removed, 
together  with  a  number  of  snags,  stamps,  and  overhanging  trees. 

A  bulkhead  was  bnilt  across  the  month  of  Pompey's  Gut,  a  tidal 
branch  entering  Wappoo  Cut  at  the  upper  end  of  Elliott's  Cut,  which 
had  heretofore  carried  sand  and  mud  into  the  navigable  channel. 

OPERATIONS  DUBINO  XHB  PISCAL  TBAB  BNDINQ  JUMB  30,   1886. 

On  July  1,  1885,  the  sum  of  (3,027.8^  was  available  for  continning  the 
work  of  improvement.  Proposals  for  dredging  had  been  invited  Jan- 
nary  6, 1886,  but  none  were  received.  In  December,  1885,  proposals 
were  again  invited,  and  two  bids  were  received.  With  the  approval  of 
the  Department  a  contract  was  awarded  to  Messrs.  Boss  &  Sanford,  of 
Jersey  City,  N.  J.,  thelowe8tbidders,atthe  prices  stated  in  the  abstract 
of  proposals  appended  hereto. 

Previous  to  beginning  operations  under  this  contract  a  resnrvey  of 
Wappoo  Out  was  made  from  Elliott's  Oat  to  Devil's  Elbow,  to  determine 
where  the  funds  available  conld  be  expended  to  the  best  advantage. 

The  low-water  depth  of  6  feet  contemplated  in  the  project  and  secorod 
in  the  adopted  line  of  channel  by  work  previously  done  was  found  to 
have  been  maintained  except  near  Pompey's  Cnt,  where,  at  two  reaches, 
aggregating  aboat  300  feet  in  length,  it  had  been  reduced  to  firom  ii  to 
hi  feet  by  the  slonghing  of  the  sides  of  the  cbannel.  The  width  of  90 
f^t  re<iuire^.  by  the  project  had  not  been  established  by  the  previous 
operations  at  the  termination  of  which  it  had  varied  from  60  to  80  feet 
The  rosurvey  proved  that  these  widths  had  h''pn  reduced  more  or  leas 
at  several  points  by  the  caving  in  of  the  mad  banks  of  the  channel,  es- 
ppcially  in  the  bends  between  Pompey's  Oat  uud  the  solid  Marsh  Oat. 

It  was  therefore  decided  to  put  the  dredge  to  work  to  restoro  the  oat 
to  its  former  dimensions,  and,  if  possible,  to  widen  it  in  accordance  with 
the  project. 

Work  underthe  contract  was  commenced  in  April  and  completed  on 
June  19,  following.  Fifteen  tboosand  and  fifty  onbic  yards  of  sand, 
mod,  and  broken  shells  were  removed  and  dumped,  at  distancea  of  from 
1  to  2  miles,  in  iStono  Biver. 
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CONDITION   OP  THE  WOEK. 

The  improved  reaches  in  Wappoo  Gat  are  in  a  eatlsfactory  condition. 
The  shoals  which  had  formed  just  eastward  of  Elliott's  Cut  have  been 
removed,  and  navigatioD  correspoudingly  beuefited. 

A  least  low-water  depth  of  5J  to  6  feet  exists,  except  at  a  small  bar 
at  the  Stoiio  mouth  of  Elliott's  Cut,  which  bhoald  be  removed  when  a 
new  appropriation  is  made. 

The  comioercial  value  or  Wappoo  Cut  as  a  sheltered  inlaod  route  for 
the  transportatioii  of  the  products  of  a  considerable  area  of  country 
south  Wf  Charleston  has  been  referred  to  in  tbrmer  annnal  reports.  The 
accompanying  report  of  my  assistant,  First  Lieut.  Frederic  V.  Abbot, 
Oorps  of  Engineers,  cootains  a  few  statistics  showing  the  trafDc  whidi 
passed  throuRh  Wappoo  Cut  during  the  past  year. 

When  additional  funds  are  provided,  the  bar  at  the  month  of  Elliott's 
Ont  will  be  removed  aud  such  other  work  done  in  accordance  with  the 
existing  project  as  a  re-examination  of  tbe  several  reaches  may  sbow  to 
be  most  important. 

Since  the  approval  of  the  project  for  this  improvement  the  following 
appropriations  have  been  made ; 

By  Mt  of  CoDgresB  approved  March  3,  1861 910,000 

By  act  of  CoDgress  passed  ADgnet  2,  1882 10,000 

^  act  of  CoagTMB  appro vrd  Jaly  b,  1^64 3,000 

Total 83,000 

The  total  expenditures  to  June  30,  1886,  were  $22,968.40. 
This  work  is  located  in  the  collection  diatriot  of  Chorleaton,  8.  C.    Cbarleatou  !■ 
thoDMreet  port  of  entry.     Amonntof  datiee  on  imports  colleoted  in  189&,  933,741.68. 

The  report  of  First  Lient.  Frederic  V.  Abbot,  Qoips  of  Engineers,  is 
transmitted  herewith. 

Monty  statetMnt. 

Jnly  1.  leas,  ftmonnt  availftble 13,027  34 

Jnlv  1, 168G,  amoont  ospeoded  daring  fiscal  year,  ezelaaiT«  of  liabtlitlM 
ontstaDding  Jnly  1.  I8te 2,898  24 

July  1, 1886,  amount  available 31  60 

Amoimt  appropriated  by  act  approved  AngDst  5,  1886 6,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5,031  60 

{Amoont  (estimated)  reqairedfor  oompletioa  of  existing  prt^eot 10,000  00 
Amonnttb  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10,000  00 
Snbmitted  in  complianoe  witb  reqairemente  of  section  2  of  river  and 
barbor  acta  of  1866  and  1867. 


AbttTaetafpropotaltfordredffiitffiii  Wappoo  Cut,  Soutk  CaroUtM,  opmud DeBmmba-23,l8S6, 


V*.         ITu»Mofbtd4an. 

bw«».mll« 

mill               "'"•^ 

To  complete. 

!  STriaf*:::-. 

i7oent«;;:; 

SOctmtt           BBcenu 

IB«eDU UomU 

Fsb.    1,UM 

Apr.    1,UM 

Contnot  awarded  to  Bimb  &.  Banford  at  the  price  stated. 
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BXPOBT  or  uxcTXMAirr  fbedbbio  v.  abbot,  cobps  or  khguizbks. 

Cnitkd  States  Ekqinbkb  Ottiok, 

CharUaUHt,  S.  C,  Jul]/  1, 1S36. 

8is:  I  have  the  bonor  to  sabmit  the  foUowins  r^Mrt  of  work  done  for  the  improTA- 
meat  of  Wappoo  Cat,  Soath  OoroliiiB,  daring  the  fiBoal  year  endiog  June  30,  1^. 

In  the  months  of  May  4ud  Jane,  IUSS,  aboat  15,000  cubic  yards  of  dredging  wm 
done  in  Wappoo  Cat  jast  eastward  of  Elliott's  Cat.  The  eboals  which  had  formed 
there  hkve  been  removed  and  naTiKatiOD  considerably  br^netlted.  A  small  bar  stlU 
lem^ns  near  the  Stono  uioDth  of  Elliott's  Cut,  and  is  the  most  troablesome  obstroo- 
tion  at  the  preeent  time.  The  fands  were  not  anffioient  for  its  remoTal  aft«r  the 
oUier  work  was  completed. 

I  am  indsbted  to  Mr.  E.  WlUia,  of  this  city,  for  the  following  statlsUes  abowing  the 
tralBc  which  pawed  through  Wappoo  Cat  during  the  past  year : 

Phosphate  rook  (valued  at  1225,000) tone..  60,000 

Sea-isiand  eotton bags..  6,000 

Bice bnabels..  16.1,000 

Vegetables...- orates..  96,000 to  100.000 

Fert.iliieTS. tons..  l.SOO 

Lamber feet..  7,000,000 

Aggregate  tonnage  of  tags,  steamers,  flats,  lighters  and  swling  ves- 
sels using  this  route tens..  100,000 

Very  leepeotfolly,  yoar  obedient  servant, 

FitEDKBIC  V.  ASBOT, 

Firit  Lieutttuutt  of  Sngiiutn. 

CoL  Q.  A.  GtLLMOBE,  ' 

Corp*/)/  Enginem-i,  U.S.  A. 


M3. 

IMPBOVEHEkr  OF  ASHLEY  BIVEB,  SOUTH  CABOLINA. 

The  aggregate  sam  of  t4,600  has  tbas  far  been  provided  by  Oongress, 
in  three  different  appropriations,  for  improving  Ashley  Biver,  Sonth 
Oaro]ina.  The  first  appropriatioD,  (1,000, was  made  by  tUe  act  approved 
Jane  14, 1880. 

Ashley  River  was  examined  and  partially  sarveyed,  nnder  my  direc- 
tioD,  under  a  provision  of  the  act  of  March  3, 1872.  Uy  report,  with 
project  of  improvement,  is  printed  aa  Appendix  8  8  of  the  Aonaal  Re- 
port of  the  Chief  of  Engineers  for  1873. 

The  plan  of  improvement  recommended  comprised : 

1.  The  removal  of  a  shoal  or  bar  at  a  place  bnown  as  Accabee,  be- 
tween 7  and  8  miles  above  Gharlestoit  City,  where  only  9  feet  of  water 
at  mean  low  tide  was  fonnd  in  1873,  while  the  channel  of  approach 
to  it  from  below  was  only  aboat  40  feet  in  width  between  the  10-foot 
corves. 

2.  The  removal  of  a  shoal  at  a  point  below  the  the  Wando  Phosphate 
Works,  about  2  miles  above  Acoabee,  where  only  6  feet  of  water  waft 
found  at  low  tide. 

It  was  proposed  to  lower  these  ahoals  by  dredging  to  a  low-water 
depth  of  iirom  10  to  11  feet 

The  mean  rise  and  fall  of  tides  in  Ashley  River  is  aboat  5  feet. 

The  cost  of  the  work  was  estimated  at  $5,000.  To  maintain  tlie 
depths  reqaired  nnder  the  foregoing  plan,  and  obtained  by  means  of  the 
^propriations  made,  oooaeional  dredging  will  have  to  he  done  during 
the  next  year,  and  the  original  estimate  will,  therefore,  be  somewhat 
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exceeded.  Id  order  to  render  the  iinproTement  practically  permaaeDtf 
8  revised  or  enlarged  project  wonld  be  required,  providing  for  wing- 
dams  or  other  saitabte  workH  to  direct  and  concentrate  the  river  cnr- 
rents  over  the  Bhoal  croSBingB.  The  principal  traffic  on  Aehley  Biver 
consiats  in  the  carrying  to  the  city  of  Charleston  the  products  of  the 
mills  of  the  several  phosphate  companies  located  above  the  shoala,  bnt 
the  necessity  for  incarring  the  expense  of  a  more  permanent  and  more  ^ 
oostiy  improvement  has  not  yet  been  arged  or  become  apparent,  and 
therefore  do  enlarged  project  has  been  [ovseDted  or  recommeDded. 

OFEBATIOH8  FKBTIOTTS  TO  JUKE  30,  1885. 

Dredging  was  done  daring  the  month  of  Febmary,  1882,  at  a  point  of 
the  river  known  as  "  The  Crossing,"  at  the  Wando  Works.  A  channel 
of  abont  100  feet  width  and  over  1,000  feet  in  length  was  cat  throagh  the 
Bhoal,  separating  the  Il-foot  low- water  carves  on  either  side,  and  a  depth 
of  11  feet  at  low  tide  was  established. 

Tbe  cost  of  this  work  practically  exhaasted  the  fnnds  tbeo  available. 

A  third  appropriation  of  (2,000  having  been  made  by  tbe  act  ap- 
invved  July  S,  1884,  proposals  were  invited  for  expending  the  amoant 
ID  continaing  tbe  work.  Only  one  bid  was  received,  and  this  was  re- 
jected, the  price  asked,  :iO  cents  per  cubic  yard,  being  deemed  too  high. 

H'othing  else  was  done  except  making  Some  looat  surveys  and  exam- 
inations to  select  points  where  dredging  would  be  needed  and  to  ascer- 
tain the  condition  of  the  channel  improved  in  1882.  It  was  found  to 
have  been  satisfactorily  maintaiaed. 

OFXKATIONS  DDRINO  THE  PISOAX  TBAB  ENDINa  JUNE  30,  1886. 

In  December,  1885,  proposals  for  dredging  were  again  invited,  and  of 
the  two  bids  received,  the  lowest,  that  of  Messrs.  Eoas  &  Sanford,  was 
accepted,  and  the  contract  was  awarded  them  at  20  cents  per  cubic  yard. 

The  dredge  was  put  to  work  at  a  shoal  near  tbe  Stxino  Phosphate 
Works  about  9  miles  from  the  city  of  Charleston.  The  depth  of  the 
ohannel  hero  averaged  about  9  feet  at  mean  low  water.  Operations 
vere  commenced  in  April  and  completed  in  tbe  following  mouth,  8,566 
cable  yards  of  material  having  been  excavated,  forming  a  ohaunel  11 
feet  deep  and  210  feet  wide  at  mean  low  water. 

Tbe  funds  next  appropriated  will  be  applied  to  enlarging  tbe  channels 
heretofore  dredged,  where  necessary. 

This  improvcmeut  direcUy  benefits  the  business  of  the  several  phos- 
phate works  located  above  the  shoals  referred  to  and  thus,  indirectly, 
the  commerce  of  the  city  of  Charleston.  I  am  informed  that  in  tbe  year 
ending  May  31, 1886, 140,597  tons  of  phosphate  rock,  valued  at  t646,000, 
-were  transported  dowD  tbe  Ashley  River. 

This  work  is  located  ia  the  oolleotioD  dlotriot  of  Chuleaton,  8.  C.  Charltistoii  U 
ttteneueatponofeDtrj.    Amonucof  dnties  collected  in  1865,  $^741.66. 

Since  the  plan  of  improvement  was  adopted  tbe  follbwiDg  appropri- 
ations have  been  made : 

B;»ct  of  Coii){Te8s  approved  June  14, 1880, 91,000 

B;  ftct  of  CoDfrroM  approved  HftToh  3,  ^^1 1,S00 

Byaot  of  Coogreea  approved  July  5,1884 , 3,000 

Total 4,600 

The  total  expenditures  to  Jane  30, 1889,  were  fi,  467. 9& 
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Money  statement. 

July  1,  lBe&,  ammmt  KTftUable ^1,064  67 

Jul;  1, 18U0,  unoast  expended  daring  tiaoal  year,  exoloaive  of  liabtliti«s 
oatstanding  Joly  1, 18SS 2,011  B3 

July  1, 1886,  Mttonnt  »T»n»ble 43  74 

Amount  apiaoprlKtedbTaat  Approved  Angoat  5, 168B 1,000  00 

AmoniitaTsU*blflforfiaoal7BBrandtiig  June  30,  1687 1,043  74 


Abitratt  qfpnpoMU/or  dndgimg  to  ^Uojr  ffiwr,  Amli  CoroMaa,  opoaad  Dteembtr  23 


«n 

Hme 

MofUddu^ 

.S-jK. 

To 

as 

> 

■F*:'i;iMi 

Contract  awuded  to  Bom  A  8Mifi>Td  at  the  prioe  stated. 


M  4. 

mPBOTZHENT  OF  EDI8T0  BTTEB,  SOTJTH  CABOUNA. 

By  the  river  and  harbor  act  passed  Angaat  2,  ISS2,  the  Bom  of  (8,000 
was  appropriated  for  improving  Edisto  Biver,  South  Carolias.  Thia 
wma  the  first  appropriation  made  by  Congress  for  this  vork.  By  the 
act  approved  Joly  5, 1884,  a  second  appropriation  waa  made  amoanting 
to  «5,000. 

The  Edisto  is  one  of  the  principal  rivers  of  Soath  Carolina.  It  is 
formed  by  the  junction  of  the  Korth  and  South  forks,  which  nnite  in 
the  Bonthern  part  of  Orangeborg  Ooanty.  The  Soath  Fork,  commonly 
Imown  as  theSonth  EdtBto,i8  the  main  river.  It  empties  into  the  ocean 
near  Saint  Helena  Sound. 

Edisto  Biver  was  examined  ander  my  direction  with  a  view  to  its 
improvement  in  September  and  October,  1)^80.  My  report,  dated  De- 
cember SI,  1880,  with  project  of  improvement,  is  printed  as  Appendix  J 
15  of  theAnunal  Report  of  theChief  of  Engineers  for  1S8I,  and  alsoas 
part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 

It  is  contemplated  to  improve  the  river  &om  Oningard's  Lauding,  in 
Aiken  Connty,  to  the  month,  a  total  length  of  260  miles,  so  as  to  est  ib- 
lisfa  a  safe  navigation  at  all  seasons  of  the  year  for  light  draught  steam- 
boats from  the  sea  to  the  junction  of  Xorth  and  South  forks,  near  the 
crossing  of  the  South  Carolina  Bailroad,  183  miles  f^om  the  mouth,  and 
thence  to  O-aingard'a  Landing  for  rafts  and  dat-boats.  It  is  not  deemed 
advisable  to  attempt  an  improvement  of  the  reaches  higher  up  which 
are  excessively  encumbered  with  loge  and  shoals. 

The  obstructions  to  navigation  consrst  of  numerous  bends,  logs,  snags, 
overhanging  trees,  and  piles,  and  also  of  shoalB,  composed  genendly  of 
sand,  but  in  some  places  of  hard  clay. 

The  project  of  improvement  comprises  the  following  details  of  work: 
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(1)  EolargemeDt  and  clearing  of  all  tbe  uew  cbannels  now  in  process 
of  foi-matJOD. 

(2)  FormiDg  oew  channels  across  necks  of  bends  where  needed. 

(3)  Shattiog  off  lateral  arms  which  now  weaken  the  stream. 

J 4)  Bemoval  of  logs,  snags,  and  pile  obstrnctions. 
5)  Bemoval  of  shoals  of  sand  and  clay  iu  one  case  by  boilding  a 
lecting  jetty. 

The  total  cost  of  the  project  was  estimated  at  $33,385. 
At  the  present  time  there  exists  no  reason  for  aagmeotiDg  this 
original  estimate. 

Nothing  was  done  dnring  the  p^t  fiscal  year,  as  the  balance  on  hand 
Jnly  1, 1886  ($370.14),  conld  not  be  expended  advantageonsty. 

OPERATIONS  PBETIOUS  TO  JUNE  30,  1885. 

Tbe  work  of  improving  Gdisto  Biver  has  been  performed '  partly  by 
the  United  States  snag-boat  Toccoa  and  partly  by  hired  labor. 

File  obstrnctions  placed  in  the  channel  of  the  river  daring  the  late 
dvil  war  at  Willtowo,  30  miles  from  the  mouth  of  the  river,  at  Ash 
Creek,  a  short  distance  above  and  near  tbe  Charleston  and  Savannah 
Bsilroad  Bridge  at  Jacksooborough,  39  miles  from  the  river's  month, 
were  removed.  A  narrow  cut-off  known  as  the  "  Suck"  at  Norman's 
Landing,  60  miles  above  Jack«onborongh,  was  widened  and  deepened 
and  made  tbe  regular  channel  for  navigation. 

Fragments  of  the  wreck  of  a  steamboat,  forming  a  serions  obstmction 
near  Willtowti,  were  also  removed.  -  From  the  month  of  th<'  Ediato  to 
Kennedy's  Bridge,  a  distance  by  river  of  130  miles,  11,2J3  logs,  snags, 
and  overhanging  trees,  varying  from  13  to  72  inches  in  diameter,  were 
removed,  in  many  cases  requiring  tbe  nse  of  dynamite.  Numerous  out- 
lets into  tbe  swamps  forming  the  banks  of  the  river  were  closed,  as  well 
as  several  of  those  incipient  natural  cnt-ofTs,  known  as  "sucks "from 
their  tendency  to  draw  log  lafts  against  the  banks  at  their  npper  ends 
where  these  rafts  frequently  stranded  and  had  to  be  abandoned.  Banks 
were  trimmed  at  numerous  places. 

This  work  was  not  performed  by  contract,  beoaose  ftom  its  nature  no 
proposals  could  be  made  without  an  excessive  margin  for  contingencies. 

The  raft  navigation  of  the  Bdisto  on  the  reaches  where  operations 
were  carried  on  has  nndoubtedly  been  greatly  improved.  Lnmbennen 
state  that  the  time  of  transit  of  timber  and  lumber  fh)m  mill  to  market 
is  now  materially  less  than  formerly.  ^ 

There  are  at  present  no  steamboats  plying  on  the  river,  and  nntil  the 
projected  improvements  are  completed  such  boats,  if  exceeding  80  feet 
in  length  and  2  feet  draught  when  loaded,  cannot  ascend  to  Friendly's 
Ferry,  (13  miles  above  Jacksonborongh ;  and  it  is  not  probable  that 
boats  of  that  capacity  with  the  freight  suited  to  them  and  afforded  by 
the  locality,  viz,  shingles,  staves,  resin,  turpentine,  &c.,  conld  profitably 
compete  with  the  South  Carolina  and  the  Charleston  and  Savannah 
railroads,  which  traver:se  the  Edisto  in  this  section  of  the  State.  Small 
steamers  carrying  no  flight,  with  sotBcient  power  to  tow  a  number  of 
flat  boats  may  in  future  be  employed  with  advantage. 

I  am  informed  that  the  lumber  shipped  lately  has  generally  been  of 
comparatively  low  grade,  which  is  ascribed  to  the  f^t  that  the  long- 
leafed  yellow  pine  has  been  cut  from  near  the  river  for  many  miles 
up,  and  can  now  be  found  only  by  going  from  6  to  12  miles  back. 
It  IS  thought  that  when  the  improvement  shall  have  been  completed  to 
GhiiDgfwd's  Lfuiding,  77  miles  above  the  jnnotion  of  the  Soath  aod  Norili 
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Edisto,  in  accordance  with  the  existing  project,  and  still  more  if  the  last- 
named  branch  of  the  river  were  moreor  less  cleared  and  straightened,  us 
appears  to  be  argently  desired  by  the  parties  engaged  id  the  lamber  trade 
on  the  banks  of  that  tributary  and  its  affloeuts,  large  areas  of  valuable 
pine  and  hard-wood  land  will  be  brooght  within  reach  of  the  axman. 
Tbeprodactsofthe  millscanbesent  to  market  more  cheaply  aa  stronger 
,carreDta  favoring  the  movemt^nt  of  rafts  will  be  developed,  and  tbe 
swamps, being  drained  by  the  more  rapid  flow  of  water  iu  the  river-bed 
proper,  timber  standing  back  from  the  banks  will  become  accessible. 

PartJes  directly  interested  in  the  tsafBc  on  the  Edisto  state  that  dur- 
ing the  past  year  between  45,000,0U0  and  50,000,000  feet  of  timber  were 
shipped  at  a  cost  26  per  cent,  less  than  four  years  ago,  which  saving  is 
to  a  large  extent  attributable  to  the.  improvements  thus  far  made  by 
the  Government.  It  is  further  stated  that  about  4,400,000,000  feet  of 
standing  timber  are  tributary  to  this  river,  and  that  the  mill  owners  and 
timber  men  are  gratified  at  being  able  to  reach  their  marketa  with 
greater  ease  and  safety  than  formerly. 

Irespectfally  repeat  my  recommendation  of  last  year,  that  the  neces- 
sary appropriation  be  made  to  complete  the  improvement  of  the  river 
Id  conformity  to  the  approved  project. 

The  additional  amount  required  for  the  purpose  is  (20,385. 

Since  the  present  project  of  improvement  waa  adopted  the  following 
appropriations  have  been  made: 

Byaotof  Congress  pMa«d  August  2,  imt |H,000 

BfMt  of  CoDfnes  approved  Jaljr  5, 1864 6,000 

Total 13,000 

Tbe  total  expeadltures  to  Jaoe  30,  161%,  were  $12,719.33. 

Thia  1  mprovement  is  located  iii  the  collection  district  of  Chatlettlon,  8,  C.  Charles- 
ton and  Beaafort,  8.  C,  and  Savannah,  Oa.,  are  the  nearest  potts  or  entrr. 

Duties  on  imports  colleoted  at  the  onetom-hoose  of  Charleston,  B.  C.,  in  1685, 
132,741.66. 

Money  statement. 

July  1, 1885,  amoant  available (370  14 

Jul;  1, 1686,  amonnt  expended  during  fiscal  year,  exclnaive  of  liabilities 
oatstaudiDg  Jaly  1,1885 89  47 

Joly  1, 1686,  amount  avoUable 280  67 

Amount  appropriated  by  act  approved  Aagnst  5, 1896 3,000  00 

Amount  available  for  fiscal  year  ending  Jnne  30, 1887 3,280  67 

{Amount  (estimated)  required  for  oompletiantrfexiBtinKPTcieot 17,386  00 
AmoanttbatoanbeprofitBblyexpeDdedinAeoalyearendingJnne30,lBH6    10,000  00 
Sabmilted  in  compliauce  with  requirements  of  section  'iot  river  and 
Iwrbor  acts  of  1866  and  1867. 


Ms. 

lUPBOVBHEHT  Ob'  8ALKIEHATCHIE  RITEB,  SOUTH  CAROLINA. 

Two  appropriations  have  thus  far  been  madebyCongreasfbrimproT- 
ing  S^kiehatchie  Biver,  South  Carolina,  aggregating  $8,000. 

The  river  was  examined  under  my  direction  daring  tbe  latter  part  of 
1880,  and  my  report  of  the  examination,  dated  December  29, 1880,  ia 
printed  as  Appendix  J  16,  Annual  Report  of  the  Ohief  of  Engineers 
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for  1881,  and  as  part  of  Honee  Ex.  Doc.  Xo.  23,  Forty-sixth  Gongreas, 
third  sesfiioQ. 

The  Salkiehatchie  Biver,  also  named  the  Big  Salkiehatchie  to  dis- 
tingaish  it  from  ooe  of  its  tribataries,  known  as  thf«  Little  Salkie- 
batchie,  rises  in  Aiken  Goanty,  Sonth  Carolina.  These  two  rivers  nnite 
about  80  miles  from  the  Atlantic  seaboard.  About  24  miles  below  the 
junction  the  Salklehatchie  is  spanned  by  the  Charleston  and  Savannah 
Bailroad  Bridge.  Further  down  the  river  ia  known  as  the  Oombahee, 
which  discharges  into  Saint  Helena  Sound  abont  midway  between  the 
cities  of  Charleston  and  Savannah. 

The  mean  rise  and  fall  of  tides  in  Saint  Helena  Sound  ia  5.9  feet.  At 
the  raib-oad  crossing,  nearly  6(1  mdes  from  the  river's  mouth,  it  is  2.5 
feet,  and  the  tidal  oscillatiba  reaches  a  point  about  20  miles  higher  up. 

PBOJBOT  OF  IMPBOVEMBRT. 

The  project  contemplates  the  creation  of  a  cootiDnons  and  practicable 
channel  for  rafts  and  flat-boats  in  the  lower  reaches  of  the  river  from  a 
point  5  miles  above  Toby's  Bluff  down  to  Hickory  Hill,  12  miles  below 
the  railroad  bridge,  and  46  miles  above  the  river  mouth,  comprising  a 
total  length  of  river  of  77  miles. 

The  work  would  comprise  the  removal  of  piles  at  Hickory  Hill,  and 
the  removal  of  logs  and  of  the  shoals  accumulated  around  them  in  the 
reaches  above  the  bridge. 

Through  Mnrdock's  and  Weekly  Sand  Drags,  where  the  Salkiehatchie 
divides  into  numerous  insigniflceut  streamlets,  cuttings  must  be  made 
to  form  a  channel  of  sufficient  dimensions  for  rafts  and  flat-boats.  The 
cost  of  this  improvement  is  estimated  at  (18,000.  It  is  believed  that 
the  original  estimate  will  not  bo  exceeded. 

OPBBATIOHS  PEBVIOUS  TO  JtJKE  30,  188S. 

The  United  States  snag-boat  Tocooa  removed  16  piles  to  clear  the 
otiaooel  at  Hickory  Hill,  which  had  been  obstructed  daring  the  late 
civil  war;  also  106  stamps,  snags,  and  overhanging  trees  between  that 
point  and  the  railroad  bridge.  The  operations  of  the  tioat  were  con- 
fined to  this  section  of  the  river,  the  bridge  preventing  it  from  proceed- 
ing higher  up. 

Above  the  railroad  bridge  operations  were  carried  on  by  hired  labor, 
the  work  being  of  such  a  miscellaneous  nature  as  to  preclude  its  being 
done  by  contract  without  allowing  an  excessive  margin  for  contingen- 
cies. I 

From  the  bridge  to  the  Forks,  a  distance  of  21  miles,  the  river  was 
thoroughly  cleared  of  obstructions.  Higher  up,  between  the  Forks 
and  Braxton's  Ford,  a  reach  of  59  miles,  a  large  amount  of  work  was 
done  to  improve  raft  navigation,  by  removing  ohstrnctions,  stmighteti- 
ing  the  bed  of  the  river,  and  by  shutting  ofi'  lateral  channels. 

The  number  of  snags,  stamps,  logs,  and  overhanging  trees  taken  fVoui 
the  channel  and  banks  of  the  river  aggregated  11,240;  more  than  a  hun- 
dred outlets  were  closed;  two  shoals  or  islands  were  removed ;  twenty-six 
mud  and  sand  poiots  were  cut  off,  and  the  banks  were  trimmed  in  uum- 
erouB  places. 

No  work  was  done  during  the  fiscal  year  euding  June  30, 1SS6. 

CONDITION  OP  THE  BITBB  AND  EFFECTS  OF  THE  WORE  DONE. 

All  the  reaches  where  improvements  have  been  made  have  remained 
in  the  same  condition,  substantially,  in  which  they  were  left  when  work 
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was  anspended  iu  May,  1885.  Raft  oarigatioD  bas  been  materially 
benefited  by  the  work  doue.  I  am  informed  that  the  cost  of  traiieportiog 
timber  down  the  Salkiehatchie  ia  now  from  33  to  50  per  cent.  1e»B  than 
formerly  on  account  of  the  improvements  made  by  the  Qovemmeot. 

In  view  of  the  favorable  reanlts  heretofore  obtained  it  ia  recommeudeil 
that  the  funds  necessary  for  completing  the  existing  project  be  supplied. 

An  additional  appropriation  of  $10,000  ia  needed  for  the  pnrpoee. 

Since  tbe  adoption  of  the  present  plan  of  improvement  the  following 
appropriation  a  have  been  made : 

BysctofCongieMpassed  Aucast2,  1888 $6,000 

Bf  act  of  Congress  approved  Jalf  5,  18« 3,000 

Total 8,000 

Tbe  total  oxpeoditnTes  to  Jnae  30,  1886,  were  |7,9M.17. 

ThJB  work  is  located  in  the  collection  distriot  of  Charleston,  8.  C. 

Beaufort  ia  the  nearest  port  of  entry. 

Monejf  statement. 

Jnlyl,  1885,  amanot  available $141  10 

Jnlv  1,  1886,  amount  espeDdeddarioK  fiso^  year,  exolaoive  of  Uftbilltiee 
ouUtaDding  Jul;  1,  loSB 66  2T 

July  1,  1886,  amoDDt  available 75  81 

Amonnt  appropriated  by  act  approved  Angnst  6, 1886 2,000  OO 

AnioDDt  available  fbr  fiscal  year  ending  Jone  30,  1887 2,075  83 

f  Amonnt  (estimated)  required  for  oompletion  of  esistlDg  project 8,000  OO 
Amonntthatconbeprofitablyezpendedin  tlscal  Tear entUng Jane 30, 1888      8,000  OO 
Submitted  in  oompliance  with  reqniremeiita  o^  section  S  of  river  and 
harbor  acts  of  1866  and  1867. 


lUPBOTEHENT  OF  SAVANNAH  HABBOB  AND  BITEB,  OEOBGU. 

Operations  for  improving  Savaooah  Harbor  and  Biver,  Georgia,  dor- 
log  the  past  fiscal  year  were  conducted  in  conformity  with  tbe  enlarged 
project  based  upon  an  examination  made  in  compliance  with  section 
3  of  the  river  and  harbor  act,  approved  March  3, 1881.  It  was  provided 
in  thatseotion  that  an  examination  or  survey,  or  both,  with  estimates  of 
cost  of  improvement  proper  should  be  made  in  the  Savannah  Biver  to 
increase  the  depth  of  water  in  said  river  and  harbor,  from  the  bar  up  to 
the  city,  to  22  feet,  and  to  make  an  estimate  of  the  cost  of  widening  tbe 
channel  of  the.Savannah  River  opposite  the  city  to  600  feet,  of  nniforra 
depth  with  the  balance  of  the  channel. 

My  report  of  this  examination,  dated  January  16, 1882,  is  found  in  tbe 
Annual  Beport  of  the  Chief  of  Engineers,  1883,  as  part  of  Appendix  J  4, 
and  ia  printed  as  Senate  Ex.  Doc.  No.  19,  For^-seventh  Congress,  first 
session. 

During  the  two  years  preceding  the  antumn  of  1873,  Congress  had 
appropriated  the  aggregate  snm  of  $100,000  for  improviDg  the  river 
below  the  city  of  Savannah,  wbicb  was  expended  mainly  in  removing 
wrecks,  cribs,  and  other  obstractions. 

By  act  approved  February  27, 1874,  tbe  snm  of  $193,132.96  was  appro- 
priated for  the  relief  of  Mr.  Henry  S.  Wells  for  work  done  by  him  in 
removing  wrecks,  cribs,  &c.,nudercoDtraots  with  the  Treasory  Deparc- 
meDt  of  Hay  1  and  Jnly  5,  1886. 
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PLAN  OF  IHPBOTBHISMX. 

The  project  Doder  which  operatioae  have  lately  been  curied  on  is  an 
eol^gement  of  two  previons  projectB,  dated  August  28, 1873,  and  March 
19, 1879,  respectively.  These  two  projects  embraced  the  following  gen- 
eral details  of  work : 

Widening  the  water-way  at  the  city  front. 

Deepening,  widening,  and  etraigbtening  the  channel  by  dredging  at 
varions  points  below  the  city  to  the  vicinity  of  Tybee  Beads. 

A  dam  at  the  Gross  Tides,  4  miles  above  the  city. 

A  short  bulkhead  on  the  Hntchineon  Island  side,  opposite  the  upper 
part  of  the  city. 

Adopting  the  north  channel  of  the  Savannah  Biver  for  final  improve- 
ment, in  preference  to  the  south  channel,  from  the  head  of  Elba  Island, 
to  the  head  of  Long  Island,  which  required  the  construction  of  a  low 
dam  across  the  upper  end  of  the  sontb  channel,  dosing  the  lateral 
channels  connecting  the  north  channel  with  the  south  channel,  from 
Elba  Island  to  Gockspor  Island,  and  some  t^hore  protection.  Snch  land 
along  the  water  front  on  Hutchinson's  Island  and  Fig  Island,  opposite 
the  city  of  Savannah,  as  might  be  needed  in  widening  the  chunnel-way 
at  these  localities  was  to  be  purchased. 

The  enlarged  project  embraced  jin  my  report  of  January  16, 1882,  com- 
prised in  snbstance  the  featnres  of  the  two  previous  plans,  and  provided 
m  addition  for  a  number  of  works,  chiefly  wing-dams,  that  are  consid- 
ered to  be  necessary  for  the  further  improvement  of  the  channel  of  nav- 
igation from  l^bee  Boads  to  the  city  of  SaTannah,  with  a  view  of  render- 
ing the  improvement  practically  permanent.  For  the  details  of  thia 
project  I  beg  leave  to  refer  to  my  annual  report  for  the  year  ending  Jnne 
30,  1882. 

The  total  cost  of  the  improvemeat  according  to  the  enlarged  prcyect 
of  Jaonary  16, 1882,  was  estimated  at  (730,000,  in  addition  to  the  sum 
of  (482,000  appropriated  previoos  to  that  date. 

OPRKATIONB  PBBylOUB  TO  JITNE  30,  1886. 

At  Cross  Tides,  4  miles  above  the  city  of  Savannah,  a  dam  was  con- 
atmctAd,  formed  of  brush  mattresses  and  riprap-etone.  It  is  designed 
toredace  the  volume  of  water  diverted  down  Back  Biver  and  to  increase 
the  ebb  flow  in  Front  Eiv^r  past  the  city  front  where  it  is  most  ueeded 
for  navigation.  The  work  crosses  the  arm  coanectiog  Front  and  Back 
Biver  and  extends  from  Argyle  Island  to  Hntchinson's  Island,  joining 
the  rice  dikes  at  either  end.  The  low-water  width  of  the  river  Is  here 
760  feet;  the  whole  length  of  the  dam,  from  dike  to  dike,  1,025  feet. 

This  stmuture  was  eommeueed  in  December,  1878.  In  Jane,  1882,  it 
had  reached  a  height  of  3  feet  above  the  level  of  mean  low  water,  bot 
considerable  settlementsnbseqnently  occurred  at  points  where  the  over- 
ponr  of  water  produced  damaging  scour.  To  secure  the  stability  of  the 
wwk  an  apron  of  log  mattresses,  loaded  with  broken  stone,  was  pluced 
along  its  base  and  the  dam  was  raised  to  the  level  of  mean  high  water 
by  t£e  use  of  brush  fascines  and  riprap-etone. 

Abont  70  linear  feet  of  the  old  King's  Island  crib  jetty,  near  the  cross- 
tides,  was  removed  to  facilitate  the  flow  of  water  into  Front  Biver. 

Between  King's  Island  and  Hutchinson's  Island  and  lower  down  the 
Front  Biver  (or  Savannah  Klver  proper)  to  the  city  of  Savannah,  sand 
aod  mnd  aggregating  al>outd6,500cDlMcyardii  were  removed  by  dredg- 
ing to  aid  the  ioflow  of  the  tida 
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Dredglug  to  au  aggreKnte  amoaut  of  27d,0tfT  cubic  yards  was  Jone  in 
froDt  of  the  city  to  increase  tbe  depth  of  water  od  Garden  Bank  Shoal 
and  to  widen  the  river  to  660  feet  by  catting  off  the  projecting  point  of 
Fir  Island  opposite  the  wharves  of  the  Savannah,  Florida  and  Western 
Railroad. 

Three  wing-dams,  composed  of  log  mattresses  and  riprap-stone,  were 
coiiBtracted  opposite  the  lower  part  of  the  city  in  order  to  increase  the 
stiengtb  of  the  corrents  by  reducing  the  width  and  angmenting  the 
flfpth  of  the  water-way  ut  Garden  Bank  Shoal.  Their  shore  ends  rest 
on  Fig  Island.  They  contract  the  water-way  to  about  660  feet;  the 
wuHh  wasformerlv  from  900  to  1,050  feet. 

From  1876  to  1885  an  aggregate  of  698,393  cubic  yards  of  material 
was  i-emoved  by  dredging  from  the  new  channel  at "  The  Wrecks."  Pre- 
viously about  142,00(t  cubic  yards  had  been  removed  from  the  old  Fig 
island  Channel,  the  improvement  of  which  was  abandoned  in  1875  as 
recommended  in  mv  letter  to  the  Chief  of  Engineers,  dated  May  13, 
1875. 

A  training- wall,  known  as  Fig  Island  jetty,  was  built  for  a  length  of 
about  6,(M)0  fent  eastward,  or  down-stream,  from  a  point  a  little  above 
the  lower  end  of  Fig  Island,  with  which  it  is  connected  by  a  return  work 
IGO  feet  in  length.  The  jetty  runs  about  parallel  to  the  right  bank  of 
the  river ;  its  down-stream  end  rests  in  15  feet  water  at  mean  low  tide. 
The  work  was  built  with  alternate  courses  of  log  and  brush  mattresses 
^iid  riprap-stone,  and  is  provided  on  its  channel  side  with  eleven  short 
spurs  of  similar  coostniction  placed  at  right  angles  to  the  axis  of  The 
Wrecks  Channel.  Tbe  heads  of  the  spurs  are  so  aligned  that  tbe  low- 
water  width  of  the  water-way  increases  fi^tm  680  feet  at  tbe  upper  spar 
to  740  feet  at  the  lowest. 

Tbe  jetty  was  originally  built  up  to  a  height  of  2  or  3  feet  above  the 
level  of  mean  low  water,  but  the  cross-carrerta  producinf^  scour  and 
cniresponding  settlement  at  various  points,  its  crest  was,  for  about  two- 
tliirdsof  its  length,  bi'ought  up  with  brush  fascines  and  broken  stone  to 
6  feet  above  the  lowwaier  level. 

For  better  regulating  tbe  ebb  flow  from  Front  Biver  into  the  channel 
at  Tbe  Wrecks  a  spur  jetty  was  built  about  480  feet  above  the  shore 
end  of  Fig  Island  Jetty. 

Two  dame,  numbered  5  and  11  j  respectively,  were  built  to  close  lat- 
teral  channels  to  the  nori  h  west  and  southeast  of  Barnwell's  Island,  oppo- 
site Fort  Oglethorpe.  They  rise  from  2  to  £  leet  above  the  level  ot 
mean  low  water,  and  are  designed  to  increase  the  flow  of  water  in  the 
main  channel  abreast  of  the  head  ot  Elba  Island. 

A  Hubmerged  dam  was  constructed  across  the  south  channel  of  Sa 
vannah  Kiver  a  short  distauce  below  the  bead  of  Elba  Island.  By  par, 
tiiilly  closing  this  branch  it  was  designed  to  promote  tbe  ebb  flow  in  tbe 
north  channel,  which  is  thelone  selected  for  improvement.  The  ques- 
tion of  raising  the  crest  of  this  dam  to  a  higher  level  is  held  in  abey- 
ance. 

A  wing-dam  (No.  15)  extends  eastward  from  a  small  mud  island, 
named  Barnwell's  Island,  Ko.  3,  towards  the  upper  end  of  Elba  Island, 
reducing  the  width  of  tbe  water-way,  previously  nearly  2,000  feet,  to 
about  half  that  width. 

Three  lateral  channels,  formerly  connecting  the  north  channel  with 
tbe  sooth  channel,  have  been  closed.  One  of  the  dams  shots  off  Phil- 
brick's  Cut,  at  the  lower  end  of  Elba  Island ;  another,  "  Big  Gap  Dam,** 
passes  across  the  channel  between  Island  One-andTwoand  Bird  Island, 
and  tbe  third  closes  the  tvo  channels  between  Bird  and  Long  Island. 


APPENDIX  H — ^BBPOBT  OF  QENEEAIi  OUiLMORE.  1089 

CoDBidetable  work  Waa  done  toward  improTing  the  uorth  chatinel  from 
Elba  Island  to  tb«  montb  of  the  river,  with  a  view  of  deepening  tbe 
shallow  reaches  at  different  places  where  the  water-ways  were  of  ex- 
cessive width.  These  sboals  are  found  at  the  crossings  where  the  nav- 
igable channel  or  main  line  of  onrrents  is  deflected  from  one  bank  to  the 
opposite  one. 

The  first  of  these  crossings,  in  going  down  the  stream,  ia  known  as 
the  Upper  Flats.  Thej  extend  from  the  lower  end  of  Spirit  Island  to 
the  deep  water-way  abreast  of  tbe  middle  and  lower  north  shore  of 
Elba  Island.  While  in  the  deep  water-way  just  above,  between  Spirit 
Island  and  tbe  Sonth  Carolina  shore,  the  widths  of  the  Savannah  Biver 
vary  between  1,100  and  1,200  feet,  they  increase  to  over  4,000  feet  in 
the  middle  portion  of  tbe  reach  occupied  by  the  Upper  Flats. 

Three  pairs  of  wing-dams  were  built  here,  those  of  each  pair  placed 
(^posite  to  each  other,  leaving  open  a  channel  of  the  desired  width  be- 
tween their  heads.  The  first  (npper)  pair,  Sos.  4  and  23,  contract  the 
water-way  at  tbe  easterly  end  of  the  passage  between  Spirit  Island  and 
the  main  shore  of  Sonth  Carolina.  The  next  pair  (Noa.  6  and  25)  is 
bnilt  800  yards  lower  down ;  and  abont  the  same  distance  farther  down 
a  third  pair  (Nos.  10  and  27}  was  constracted. 

These  dams  rest  with  their  inner  ends  npon  the  shores  from  which 
they  spring,  except  ISo.  27,  on  the  north  side  of  the  ship-channel,  where 
a  gap  of  abont  500  yards  width  was  left  between  dam  and  shore.  IHie 
width  of  tbe  water-way  left  open  between  the  heads  of  the  dams  is 
1,044  feet  ai  the  npper  pair  and  1,200  feet  at  the  lower. 

The  next  shallow  crossing  improved  is  named  "  Lower  Flats,"  or  Gab- 
t>age-Tree  Grossing.  This  reach  separates  the  deep  pool  at  the  lower 
end  of  Elba  Island  from  tbe  deep  waters  of  the  anchorage  on  tbe  op- 
posite shore,  in  the  vicinity  of  Venus  Point,  Jones  Island.  At  the  upper 
end  of  this  crossing  the  river  .has  a  width  of  over  2,400  feet  j  by  the 
oonatruction  of  a  pair  of  wing-dams  {Sos.  14  and  29]  tJie  water-way  be- 
tween them  waa  reduced  to  1,250  feet.  At  the  lower  end  of  the  cross- 
inga  single  wing-dam  (So.  13)  waa  placed,  but  not  completed ;  its  shore- 
end  rests  npon  the  lower  end  of  Island  One  and  Two ;  it  leaves  a  pas- 
sage of  1 ,250  feet  between  its  head  and  the  opposite  shore  of  Jones  Isl- 
and. 

Tbe  third  crossing  is  named  Long  Island  Orosaing,  a  reach  of  deficient 
depth  of  water  extending  from  the  lower  end  of  tbe  anchorage  gtonods 
off  Yenns  Point  across  the  river  to  the  deep  waters  abreast  of  the  lower 
half  of  Long  Island.  For  the  improvement  of  this  crossing  wing-dams 
"Sob.  26  and  33  were  built ;  they  reduce  the  original  width  of  the  water- 
way of  3,100  feet  to  1,300  feet.  These  two  works,  at  the  close  of  the 
previous  fiscal  year,  June  30, 1886,  bad  settled  in  a  few  places  fh>m  4  to 
6  feet 

At  tbe  month  of  the  river  the  existing  ship-channel  passes  between 
Codcspur  Island,  on  the  sonth,  and  the  shoal  known  as  Oyster  Bed, 
partly  bared  at  high  water,  on  the  north,  the  channel  being  Iocate<l  near 
the  latter.  There  is  a  wide  expanse  of  water  to  tbe  north  of  Oyster 
Bed  Shoal,  between  it  and  Turtle  Island,  for  the  greater  part  shallow, 
bat  quite  deep  near  tbe  shoal  where  tbe  now  abandoned  northerly  dian- 
nelof  entrance  was  located.  As  very  strong  ebb  currents  were  observed 
to  continue  to  set  in  that  direction,  diverting  water  to  the  detriment  of 
the  cbannel  selected  for  Improvement  south  of  tbe  Oyster  Bed,  a  eloa- 
ing-dam  (No.  31)  was  commenced  in  May,  1885.  It  is  designed  to  extend 
it  from  a  point  on  the  westerly  shore  of  the  Oyster  Bed,  between  the 
Qoarantiue  Station  and  the  Oyster  Bed  (red  light)  Beacon,  northwest  to 
69s 
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a  southerly  point  of  Turtle  Island.  From  tbaC  portion  of  the  nver 
koown  as  "The  ObstructioDB,"  at  the  head  of  Elba  Island  down  to 
Tybee  KdoU,  northeast  of  Fort  Pulaski,  561,255  cubic  yards  of  material 
were  removed  by  dredging  prior  to  June  30, 1885. 
•  In  addition  to  the  work  described  above,  a  number  of  wrecks  of  large 
vessels  and  fragments  of  wrecks,  as  well  as  piles  and  other  obstruc- 
tions placed  in  the  river  daring  the  late  civil  war,  were  taken  from  the 
ahip-chanuel. 

It  is  estimated  that  trom  December,  1878,  when  work  on  the  dams 
was  commenced — at  Gross  Tides — to  June  30, 1885,  the  following  quau- 
tities  of  material  have  entered  into  the  ooDStrnotion  of  wing-dams,  cloa- 
jug-dams,  and  jetties: 

Log  aad  bmah  mattresset,  BTeraiRiiig  18  inches  in  thlokneM,  980,111  Bqaare  yarda ; 
brnibwood  fMciaea and liTDBbwood mattTMae^  18,330 cubic yaios;  riprapstone,  GO,10S 
oobic  yacdB. 

The  aggregate  length  of  all  kinds  of  dams  built  daring  the  period 
mentioned  was  20,320  feet,  viz: 

FMt. 

ClMiug.(lBin  at  Croas  Tides 1,035 

Wiag-dainBNos.1,2,  and  3,  at  Qarden  Bank  Shoftl 900 

Wing-diiin,  Front  Bivet  below  Qarden  Bank  Shoal SSS 

Fig Istiuid  Jetty  (6,000  feet)  with  11  spars:  total 7,600 

Closing-damaNoB.  Sandlli,  Bamwell's  Island 1,200 

Snbmerged  dam,  Sonth  Channel 1,460 

'Wing-dam  No.  15,  below  obaQnel  at  The  ObstrootioDs 880 

TbrcedosiDg-dams(Pbilbrick'sCnt,  BigOap,  andDntobQap);  total 3,250 

Wing-dams  Nos.  4,  6,  10,2;),  25;  and  37 Jpper  Flats;  total S.OBO 

WiDg-dams  Nos.  13, 14,  and  29,  Lower  Flats;  total 3,.00a 

WiDg-dain8Nos.26and33,  Look  Island  Crossing;  total 2,100 

Closing-dam,  OjsMr  Bed  Sbool  Ho  31 2,600 

Total 29,320 

On  Jnne  30, 1835,  several  of  the  above  specified  structures  still  re- 
quired more  or  less  additional  work,  some  of  them  not  having  been  com- 
pleted according  to  the  designs,  and  others  requiring  repairs.  Wing- 
dam  Ko.  13  had  not  yet  reached  the  contemplated  height,  and  closing 
dam  No.  31  was  unfinished,  both  as  to  height  and  length.  Gross  Tides 
Dam,  Fig  Island  jettj^the  closing  dam  at  Fhilbrick's  Cnt,  and  some  of 
the  wing-dams  at  the  tipper  Flats  had  settled  in  places,  and  required 
to  have  their  crests  brought  up  to  the  proper  level. 

The  total  expenditures  to  June  30,  1885,  for  the  works  above  de- 
scribed were  $831,614.40. 

0PEHATI0IT8  DTJEIHG  THK  FISCAL  TEAR  ENDING  JUMB  30,  1880. 

On  July  1, 1885,  a  balance  amouoting  to  9^0,385.60  was  available  for 
contiDuing  the  improvement 

Work  upon  the  dams  was  continued  and  dredging  was  resumed 
under  the  existing  contracts,  the  details  of  which  were  given  in  my  last 
annual  report. 

The  work  of  construction  was  confined  chiefly  to  Dam  Ho.  31,  at  Oys- 
ter Bed  ^hoal.  That  portion  of  the  dam  which  occupied  comparatively 
deep  water,  crossing  the  westerly  end  or  entrance  of  the  abandoned 
north  channel  and  extending  about  1,600  feet  northwesterly  ii'om  tbe 
shore  eud  on  the  shoal,  was  raised  to  about  the  level  of  mean  low  water — 
an  increase  in  height  equal  to  3  to  4  feet  compared  with  the  average 
elevation  of  the  top  of  this  part  of  the  dam  at  Uie  close  of  the  previous 
fiscal  year.    The  mean  depth  of  the  water  at  low  tjdealongthis  section 
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of  the  woik  while  being  laid  was  9  feet,  with  mazimam  depth  of  14 
feet  in  the  immediate  vicinity  of  the  Oyster  Bed. 

Cross  Tides  Dam,  the  central  portion  of  whicli  was  washed  oat  to  the 
level  of  low  water,  was  repaired  daring  theflrstmonthsof  the  fiscal  year, 
and  its  crest  raised  to  the  level  of  high  water.  Other  damages  caascd 
by  a  cyclone  occnrring  on  October  11, 1885,  were  likewise  repaired,  rip- 
rap-stone, taken  from  other  dams  where  it  ooald  be  temporarily  spared 
withoat  detriment,  being  ased  for  the  purpose. 

The  cloenre-dama  atPhilbrick's  Cat  and  Big  Gap,  which  had  settled  at 
some  points,  were  again  broaght  ap  to  the  level  of  mean  high  water, 
aniformly  with  the  other  portions  of  their  respective  crests. 

The  work  of  raising  the  crest  of  Fig  Island  jetty  to  a  onifonu  height 
of  alwat  6  feet  above  mean  low  tide  was  finished.  "Wing-dams  Nos, 
6,  25,  and  27,  which,  as  I  stated  in  my  last  annual  report,  had  settled 
at  several  points,  bad  their  sunken  crests  brought  up  with  brush  fiiscines 
aod  riprap-stone  to  an  even  level.  Wing-dams  Soa.  26  and  33,  Long 
Island  Crossing,  which,  as  already  stated,  had  settled  somewhat,  were 
in  a  similar  manner  raised  to  an  even  crest. 

Operations  under  Mr.  tiaynor's  contract  terminated  September,  1886. 
From  July  1, 1885,  to  the  close  of  operations,  12,043  square  yards  of  log- 
and-brnsh  mattresses,  4,041  cabio  yards  of  brushwood  mattresses  and 
fascines,  and  4,526  cnbic  yards  of  riprap-stone  were  ased  in  the  work. 

Between  July  1  and  October  6, 1S85,  whcu  work  ander  Mr.  Boss'  con- 
tract was  closed,  38,474  cubic  yardfi  of  sand  and  mad  were  dredged 
from  the  several  reaches  between  the  city  of  Savannah  and  the  upper 
end  of  Long  Island,  a  distance  of  8J  miles.  The  amounts  dredged  from 
the  several  portions  of  the  channel  were  as  follows : 

Cablt  yud*. 

From  Garden  Bank  Bboal 4,954 

From  the  channel  at  The  Wrecks 20,531 

From  tb«  channel  at  The  Obetntctiona 3,134 

From  tb«  chaDoel  at  Upper  Flats 1,688 

From  the  channel  at  Lower  Flats B.lffT 

ToUl 38,474 

Surveys^  do. — Besides  local  surveys  aud  examinstiona  made  daring 
the  progress  of  the  above  operations,  a  line  of  levels  in  conoection  with 
tide-gauge  observations,  extending  from  the  Cross  Tides  to  Fort  Pulaski 
was  commenced  and  completed. 

Parties  owning  rice-lands  upon  the  upper  portion  of  Hutchinson's 
Island  having  preferred  claims  for  damages  thereto,  alleged  to  have 
been  caused  by  the  elevation  of  the  low-water  level  of  Front  River  in 
consequence  of  the  construction  of  the  dam  at  Cross  Tides,  a  series  of 
tidal  observations  was  made  in  the  vicinity,  and  a  special  report  on  the 
satgeot  was  submitted  to  the  Chief  of  Engineers  under  date  of  April  29, 
1886. 

COHDITION  AND  KFFEOTS  OF  THE  TVOHK. 

(7rou  Tideg  Dam. — On  Jane  30, 1885,  the  crest  of  this  dam  had  been 
brought  np  to  the  level  of  mean  high  water.  Unequal  settlement  and 
ft  cylone  on  October  11, 1885,  caased  slight  local  breaks,  which  were  re- 
paired. Lately  two  other  breaks  have  occarred  of  an  aggregate  length 
of  about  300  feet,  lowering  the  crest  to  from  1  to  9  feet.  This  lowering 
is  not  dae  to  settling  alone;  a  great  deal  of  stone  is  habitually  thrown 
off  the  work  by  fishermen  and  others  to  secure  a  shorter  route  from 
Back  Biver  to  the  city  of  Savannah.    It  is  also  ]K>ssible  that  the  press- 
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nre  of  water  at  lov  tide,  at  wbiob  period  since  the  practical  comple- 
tion of  the  dam,  the  water  stands  very  nearly  3  feet  higher  on  the  ap- 
stream  than  ou  the  downstream  side,  may  Lave  a  damagiug  effect.  The 
deep-water  pocketa  above  and  below  Lbe  dam,  referred  to  in  previous 
'  reports,  have  gained  somewhat  in  depth  during  the  past  fiscal  year. 

In  front  of  Savannah  City. — Some  sboaling  has  occarred  during  the 
year  opposite  West  Broad  street,  bnt  there  is  still  a  practicable  channel 
of  21  feet  depth,  at  mean  high  water.  The  channel  at  Garden  Bank 
Sboal  has  also  slightly  shoaled ;  the  least  high-water  sounding  is  now 
19.4  feet,  Mach  of  the  dredging  periodically  required  at  these  places 
is  rendered  necessary  by  tbe  large  volumes  of  sand  that  are  washed 
from  the  city  streets  into  the  stream  at  every  rain-storm.  Tbe  Garden 
Bank  wing-dams  are  in  good  order. 

Channel  at  The  Wrecks. — The  cyclone  of  August  26, 1885,  did  some 
damage  to  the  Fig  Island  jetty,  carrying  off  stoue  and  brash  at  several 
points,  bat  generally  the  dam  has  maintained  its  crest  at  tbe  proper 
height.  Silt  continues  to  be  deposited  between  the  short  spurs  ou  the 
ohannel-side,  as  expected  and  desired. 

Tbe  least  practicable  mean  higb-water  depth  in  the  channel  at  The 
Wrecks  is  now  21.1  feel,  a  gain  of  1  foot  daring  the  year.  Some  shoal- 
ing occurs  occasionally  at  tbe  lower  end  of  tbe  channel.  It  is  expected 
that  this  defect  can  be  permanently  remedied  by  an  extension  of  Fig 
Island  jetty  and  by  some  dredging. 

Channel  at  The  Obstructions. — The  shoal  at  The  Obstnictioos  wa^ 
lowered  more  than  1  foot  during  the  year.  The  least  available  depth 
of  tbe  channel  is  at  present  20.9  feet  at  mean  high  tide.  As  suggested 
in  my  last  annual  report,  it  is  anticipated  that  the  submerged  dam 
near  the  entrance  of  and  across  tbe  Soath  Channel  will  have  to  be  raised 
higher  in  order  to  increase  the  volame  of  ebb-flow  over  this  shoal  and 
keep  it  down  by  scoar.  Wing-dam  No.  15,  near  tbe  lower  end  of  the 
channel,  remains  in  good  condition. 

Upper  Flat9.~^Tbe  improved  mean  highrwater  depth  of  22  feet  of  tbe 
channel  at  the  crossing  has  been  well  maintained,  except  at  tbe  lower 
end,  between  Wing-dams  Nos.  10  and  27,  where  the  depth  is  six-tenths 
of  a  foot  less.  Tbe  wing-dams  built  for  improviug  this  reach  are  in 
good  Older. 

Lower  Plats. — The  channel  here  is  at  present  1  f<;>ot  deeper  than  on 
June  30, 1886 ;  its  least  mean  high- water  depth  is  now  21.6  feet.  Winff- 
dams  KoB.  14  and  29  were  injured  by  tbe  cyclone  in  Angust,  1886.  No 
repairs  could  be  made  fbr  want  of  funds.    Bam  Ko.  13  is  still  unfinished. 

Long  Island  Crossing. — The  two  wing-dams,  Nos.  20  and  33,  bnilt 
during  the  previous  fiscal  year,  were  damaged  by  the  August  cyclone ; 
their  crests  were  considerably  lowered,  from  one  to  three  courses  of  mat' 
tresses  and  riprap-stone  having  been  carried  away.  It  has  not  been 
possible  to  make  any  repairs.  Probably,  owing  to  tbe  condition  of 
these  works,  the  channel  of  the  crossing,  which  had  already  attained  a 
mean  high-water  depth  of  22  feet,  has  shoaled  to  some  extent  on  a 
length  of  about  4,000  feet,  where  there  is  at  present  a  minimum  depth 
of  from  20  to  20.5  feet.  In  order  to  re-establish  the  required  depth  of  22 
feet  it  is  deemed  advisable  notonly  to  repair  bothwingdams,  but  also  to 
build  a  third  one,  projecting  from  a  point  near  tbe  eastern  end  of  Jones 
Island,  a  work  which  is  included  in  the  enlarged  project  in  my  report 
of  January  16, 1882. 

ifouA  of  river.—Dam  No.  31,  at  Oystra?  Bed  Shoal,  is  still  anfinished. 
It  was  seriously  injored  by  the  cyclone  of  Augast,  1885,  bnt  the  dam. 
ages  were  partially  repaired.    Its  crest  is  almost  uniformly  at  the  level 
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of  mean  low  water.  The  cbaoDel  soatbwest  of  Oyster  Bed  Beacon, 
wliich  heretofore  has  always  shown  a  tendeocy  to  shoa),  has  deepeneci 
3  or  4  feet  daring  the  past  year;  it  has  now,  everywhere,  depths  ex- 
ceeding 22  feet  at  mean  high  water.  This  result  may  safely  be  ascribed 
to  tbe  effect  of  Dam  No.  31,  the  completion  of  which  will  undoubtedly 
render  the  preseut  &vorable  (M)Ddition  of  the  channel  permanent. 

Closiitffdams. — Tbe  several  existing  closing-dams  below  the  city  of 
Savannah  are  all  in  good  order.  A  small  gap  has  been  left  in  the  dam 
at  Philbrick's  Out  and  one  in  Big  Gap  Dam  for  the  passage  of  small 
boats. 

While  it  is  regretted  that  for  want  of  au  appropriation  in  1S85  greater 
progress  could  not  be  made  daring  the  past  fiscal  year,  it  having  been 
impracticable  even  to  repair  many  of  the  damages  caused  by  tbe  storm 
in  August  last,  it  can,  nevertheless,  be  stated  that  the  river  ia  in  an  ex- 
cellent condition.  During  last  year  several  vessels  of  over  20  feet 
drangbt  have  passed  from  the  city  to  the  sea  and  from  tbe  sea  to  the 
city,  on  a  single  tide.  In  one  instance  a  vessel  drawing  20  feet  9  inches 
was  broagbt  in.  This  had  never  been  accomplished  bdbre.  From  tbe 
record  of  draughts  appended  to  the  accompanying  report  of  my  assist- 
ant, First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  it  is  seen  that  Ax>m 
1872  to  the  present  time  tbe  available  depth  in  the  navigable  cbanoel 
has  increased  3  to  3.5  feet.  As  a  matter  of  fact  all  this  increase  has 
taken  place  within  tbe  last  five  or  sis  years,  while  the  work  of  con> 
stmcting  wing-dams  and  closing- dams  bae  been  in  progress. 

The  importance  of  the  city  of  Savannah  as  a  commercial  port  seems 
to  have  been  amply  recognized  by  Congress  throngh  liberal  appropria- 
tions heretofore  made  for  improving  the  river  and  harbor.  In  view  of 
1h.)  very  favorable  results  already  obtained  I  earnestly  recommend  that 
the  funds  required  for  completing  the  improvements  in  accordance  with 
the  approved  plan  may  be  promptly  provided. 

As  soon  aa  an  appropriation  for  this  object  is  made  available  it  is 
proposed  to  expend  it  in  repairing  the  damages  caused  by  the  late  cy- 
clone :  in  completing  the  long  dam  at  Oyster  Bed  Shoal ;  raising  and 
strengthening  Cross  Tides  Dam  where  neceasary ;  building  a  new  wing- 
dam  from  the  lower  end  of  Jones  Island,  and  in  dredging  at  points 
where  it  may  be  required. 

Tbia  work  Is  located  in  tbe  collection  district  of  Savaniiftb,  Oa.,  at  the  port  of  entTy. 
Amount  of  daties  collected  Id  18S5,  $45,132.40. 

Since  tbe  works  of  improvement  were  commenced  the  following  ap- 
propriations have  been  made : 

By  act  of  Congress  approved  Jone  23,  1874 $50,000 

By  »ct  of  Congress  approved  March  3,  1S75 70,000 

By  act  of  Congress  approved  Angnst  14,  1870 GZ.OOO 

By  act  of  Cougrese  approved  Juno  18,  1B78 70,000 

By  act  of  Cougresa  approved  March  2,  1879 100,000 

By  act  of  Congress  approved  June  14,  1880 65,000 

By  act  of  CoDgrass  approved  March  3,  1881 65,000 

By  actofCongreespasaed  Augosta,  1883 200,000 

By  act  of  Congress  approved  July  6,  1884 200,000 

Total 882,000 

The  total  eipenditDrea  to  Juae  30, 1866,  were  f  S79,0M.10. 

To  complete  tbe  work  of  improving  Savannah  Harbor  and  Biver, 
Oeorgia,  in  accordance  with  the  approved  project,  dated  January  IC, 
18S2,  there  will  bo  required  the  additional  sum  of  t330,0l)0. 
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The  following  drawings  and  papers  ore  transmitted  herewitli,  viz: 

Blifetl.  Cbort  allowing  works  constroctcd  botne«D  Fig  Island  and  Elba  Inland  Ui 
June  30,1880. 

Sliect  II.  Chart  aboirjog  works  couBtroctcd  between  Elba  Island  and  Cockspur 
Island  to  Jnne  JO,  1881. 

Keport  of  Ftrat  Lient.  O.  M.  Carter,  Corpa  of  Engineers,  with  commercial  etatlirtica 
of  the  port. 

Money  Btatemeut. 

July  1, 188S,  amount  ttvnilablo |50,365  00 

jnly  1, 1886,  amount  expended  dnring  fiscal  year,  exolnsire  of 

liabilities  ontstanding  JnlY  1,  1885 $47,168  21 

Jnlyl,  18b6,  ontstandiuii  liabilities !i73  49 

47,«1  70 

Jnlyl,  1866,  amount  available 2,943  » 

Amonnt  appropriated  bj  act  approved  Augaat  0, 1886 150,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 152,943  90 

i Amount  (estimated)  reqaired  for  completion  of  exiatins  project 160,000  00 
Aioonnttbatcanbeprolltablyeipendedinti8calyearenffinttJnne30,lBd8  180,000  00 
Submitted  in  compliance  witb  requirements  of  section  -2  of  river  and 
harbor  acts  of  IbtiC  and  1867. 


report  of  ubutbnant  o.  m,  cartxb,  corps  op  kn01kker8. 

United  States  Enbikkbk  Office, 

Saeaitnah,  Go.,  Jane  -JO,  1886. 
Colonel  :  I  have  tbe  honor  to  snbmlt  the  following  report  of  operations  for  im- 
proving the  harbor  at  Savannah,  Oa.,  daring  the  fiscal  year  ending  th:H  date. 

Tbe  work  of  constracting  wing-dame  was  continned  under  the  cbntract  In  force  at 
the  beginning  of  tbe  year,  until  September,  1885. 

Dredging,  which  bod  been  temporarily  suspended,  prior  to  the  close  of  laet  year, 
was  resumed  in  August,  and  was  continued  nntil  October,  when  operations  were  Bns- 

Snded  from  lack  of  funds.    During  the  year  an  accurate  line  of  levels  was  rnn  from    , 
OSS  Tides  to  Fort  Pulaski,  for  use  in  the  further  stndy  and  Improvement  of  (be 
river.    All  oiisting  works  were  examined  during  tbepresent  month  in  order  to  deter- 
mine their  condition.    The  adjacent  cbaonels  were  also  carefully  sonnded  out  during 
the  same  period. 

CKO08  TIDB8  t>AH. 

I  lost  fiscal 

oigu  nawr,  mo  wori'  "'  ■— ■ 

my  report  for  1885. 

Several  slight  breaks  took  place  iu  the  dam  during  the  year  caused  by  the  unequal 
settlement  of  the  log-mattress  foundation.  These  breaks  were  repaired  from  time  to 
time  by  using  brugh  fascines  and  stona.  Experience  has  shown  tb at  riprap  stone 
of  the  size  called  for  by  the  specifications  will  not  bold  here  above  mean  low  wat«r, 
but  very  good  results  were  obtained  by  building  the  atone  into  a  sort  of  dry  masoury 
wall.  Even  this  has  not  held  during  the  entire  year.  A  great  deal  of  stone  has  baen 
thrown  off  tbe  dam  by  fishermen  anuothorsinterest«dinsecuriagashort  water  route 
ftom  the  Back  Biver  to  Savannah,  and  these  small  breaks  have  rapidly  enlarged  un- 
der tbe  pressare  of  the  head  o(  wat«r  at  the  dam. 

Oauge-readings  token  in  January  and  February  of  this  year  show  a  differeooe, 
in  tbe  mean  low-water  levels  above  and  below  the  dam,  of  3.9  ^t.  In  time  of  freshets 
this  diflorenoe  is  ereater.  There  are  at  present  tivo  breaks  near  the  middle  of  the 
dam,  one  of  which  is  3;t5  feet  long  aud  from  3  feet  above  to  3  feet  below  mean  low 
water ;  while  tbe  other  is  70  foetlong  and  from  1  to  5  feet  above  mean  low  water. 
The  crest  of  the  rest  of  the  dam  has  not  ohangad  siuoe  last  year's  report.  The  deep- 
water  pockets  above  and  below  the  dam  have  deepened  somewhat  during  the  year 
but  their  areas  have  not  materially  enlargod. 

UPPER  RICR-UIIX. 

No  work  was  done  here  during  tbe  year.     Two  small  sboals  have  formed  in  tbecfaan- 

nelj  Just  above  the  foot  of  \y_est  Broad  street,  the  least  meanhigh-waterBoandins,  over 
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'  The  winE'damB  at  tbia  point  are  in  good  condition.  The  Bhoaling  opposite  tbe  en- 
trance of  toe  diBcbarge-pIpe  from  the  gas-works,  mentioned  in  my  laat  year's  report, 
continued,  and  in  AngnHt,  4,953.89  cnbic  yards  were  dredged  Avm  the  channel  in  this 
locality.  The  length  of  the  shoal  is  abont  the  same  as  at  the  olose  of  the  last  fiscal 
year,  bnt  tbe  channel  defined  by  the  13-foot  mean  low-water  curves  has  narrowed 
somewhat  during  the  year.  The  least  mean  high- water  sonnding  in  the  channel  is 
now  19.4  feet,  a  shoaling  of  six-tentba  of  a  foot  oaving  taken  place  since  the  close  of 
last  year.  IJiiere  are  Tomps  near  the  ohaonel,  however,  on  which  the  high-water 
depth  is  only  18  feet,  anddredglng  will  soon  be  imperatively  necessary  at  this  locality. 
Large  volnmes  of  sand  are  washed  from  the  city  streets  into  the  cbaanel  here  at  every 
rain  storm,  and  it  will  be  difScalt  to  keep  this  shoal  removed  as  long  as  this  Is  allowed 

WBECSe  CHANKKL. 

Dnring  tbe  months  of  Jnly  and  Angnst  work  on  the  Fig  Island  Jetty  was  continued 
Bud  its  crest  brought  up  to  abont  5  feet  above  mean  low  water.  In  tbe  cyclone  of 
Angaat  SKisomedamagewasdone  to  that  portion  of  the  jetty  between  spars  10  and  11. 
Tbe  rest  of  the  Jetty  is  lo  good  condition,  with  the  exception  of  a  few  gaps  between 
spars  I  and  4,  which  were  caused  by  the  tearing  ont  by  unknown  parties  of  stone  and 
brash  to  make  room  for  the  passage  of  EmallboBta.  The  general  crest  of  the  Jetty 
has  not  changed.  The  silting  np  between  the  spurs  and  along  the  north  side  of  the 
Jetty  Btill  continues,  but  the  growth  of  marsh-KraBs  does  not  seem  to  have  advanced 
any  eiaca  mv  last  report.  Theleast  mean  high-watersoouding  in  this  channel  is  now 
31.1  f«et,  a  deepening  oi  1  foot  dnring  the  year.  Some  Bhoaliug  has  taken  place  neai 
bnoy  No.  14,  at  the  lower  end  of  tbe  channel,  whtcb  indicates  the  necessity  for  tbo 
fDrther  extension  of  the  Pig  Island  Jetty. 

OBEmtucnoNB. 

Wing-dam  Mo.  15  is  In  good  condition.  A  out  45  feet  wide  was  made  in  Septerober, 
to  connect  tbe  I&-foot  mean  low-water  pools  above  and  below  this  ehoal.  The  mata- 
Tial  removed  was  coarse  sand.  From  canses  mentioned  in  my  last  year's  report  some 
slight  shoaling  has  taken  place  since  this  dredging  was  done.  Tbe  last  mean  bigb- 
waier  sonnding  over  this  sboal  is  at  present  80.9  feet,  which  Is  I.l  foot  more  than  at 
tbe  close  of  the  last  fiscal  year. 

VTPKtt  FLATS. 

Wing-dams  Nos.  4  and  23  have  not  changed  sine 
isting  in  Nos.  6  and  25,  at  tbe  close  of  last  year,  ^ 
stone  nud  boib  dams  bronght  to  an  even  crest.  They  are  now  in  good  condition.  No.  27, 
which  had  settled  slightly  in  one  OT  two  places,  was  repaired  by  redistributing  thettone 
on  its  crest.  Both  it  and  No.  10  are  in  good  condition  and  neither  shows  any  sign  of 
settlement.  Tbe  width  and  <lepth  of  the  channel  at  this  crossing  have  been  well 
maintained,  and  no  shoaling  has  taken  place  except  at  the  lower  end,  between  daros 
Nos.  10  and  27,  where,  for  a  distance  of  400  feet,  the  depth  Is  about  8  inches  less  than 
at  the  close  of  lost  year.  In  September  a  ctiC  440  feet  loug,  45  feet  wide,  and  15  feet 
deep,  at  mean  low  water,  was  dredged  throngh  this  shoal,  Theleast  mean  high-water 
sonnding  in  tbe  channel  here  at  present  is  S1.4  feet. 

LOWKB  FI^TS. 

Wing-dama  Nos.  14  and  29  were  slightly  iqjnred  in  the  cyclone  of  last  Angnst.  Abont 
100  feet  of  the  outer  end  of  No.  89  is  now  U  feet  below  mean  low  water.  The  enter 
half  of  No.  14  varies  from  3  feet  above  to  3,5  feet  below  that  level.  Neither  dam  shows 
any  sign  of  settlement.    Wing-dam  No.  13  is  still  unfinished. 

In  Angnst  a  cat  1,9G0  feet  long  and45feBtwide  wasdredged  tol5feet  deepatmean 
low  water,  for  tbe  purpose  of  connecting  the  deep-water  pools  above  and  below  this 
shoal.  The  upper  portion  of  the  cat  has  deepened  since  that  time  from  1  to  3  feet, 
and  the  lower  portion — oppoaite  wing-dam  No.  13 — has  shoaled  abont  6  inches.  The 
least  mean  h!gh-wat«r  sounding  on  tbe  range  is  now  21.5  feet;  a  deepening  of  1  foot 
dnring  the  year. 

LONQ  ISLAND  CROBSINO. 

Wing-dams  Nos.  S6  and  33,  which  at  tbe  close  of  tbe  last  fiscal  year  had  settled  Id 
a  few  places  from  4  to  0  feet,  were  brought  to  an  even  crest  in  Jnly  with  brush  fas- 
cines and  stone.  These  dame  were  both  Injured  by  tbe  Angnst  storm.  The  outer  halt 
of  dam  No.  33  is  at  present  about  np  to  the  level  of  mean  low  water,  while  the  inner 
half  is  abont  5  feet  above  that  level.  The  crest  of  dam  No.  26  varies  ftom  about  1 
foot  above  to  abont  4  feet  below  that  level. 

The  ebannal  defined  by  the  15-foot  mean  lo  w-watnr  cnrves  is  somewhat  more  ine^. 
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lar  than  at  the  close  of  last  year,  and  baa  narrowed  to  300  feet  betwem  the  dams, 
lletweea  Btations  Noa.  1  and  2  on  Long  Inland  a  Hhoalins  of  abontjfeet  has  taken  plMM 
daring  the  yeftr,  the  I!J-foot  mean  low-water  cnrves  being  now  ieparat«d  from  each 
other  oy  a  shoal  abont  4,100  feet  in  lenstb,  OTer  whloh  there  is  a  leut  mean  low- 
waterdepthof  13.9feet.  The  npperS-ratDOm  curve  below  VennsPointhaanotclianKed 
durins  tne  year,  hut  the  lower  curre  does  not  extend  np-stream  m  far  by  1,030  &et 
«a  at  the  close  of  last  year. 

In  some  places  to  toe  northward  of  the  channel  a  shoaling  of  from  3.1i  to  4  feet  has 
taken  place.  The  time  has  now  UTived  when  the  proposed  contiaoting  works  at  the 
lower  end  of  Jones  IsUuid  shonid  be  batlt. 

OYSTXR  BXD  anoAi~ 

When  work  was  neceasarily  saspended  in  September  wing-dam  So.  31  wasunflnlshed. 
Its  crest  thiongbont  is  at  abont  mean  low  water.  It  do«s  not  show  any  ugn  of  set- 
tlement. The  channel  over  the  old  shoal  neaT  apar-bnoyNo.  11,  for  theimproTemeut 
of  which  this  dam  was  built,  has  deepened  in  placee  from  3  to  4  feet  daring  the  year. 
The  width  has  been  maintained,  and  this  shoal  can  be  considered  permanently  ro- 

viBCeixuiKOUS. 

The  Big  Oap  Dam  was  repaired  in  September,  by  filling  np  the  hole  at  its  eastern 
extremity  witii  bnuh  fascines  and  loading  them  with  riprap-stone.  The  gap  was  so 
irregular  In  appeoranoe  that  fascine  mattresses  con  Id  not  be  nsed;  bat  at  alack  low 
water  the  hole  was  filled  with  single  fascines,  these  being  placed  close  together,  with 
their  axis  petpendioalar  to  the  axis  of  the  dam,  and  loaded  heavily  with  stone. 

With  the  exception  of  a  gap  abont  S&  feet  in  width  near  it«  middle  this  dam  ia  in 
good  condition. 

Philbrtck's  Cnt  Dam  was  repaired  in  the  same  manner  astheBigOap  Dam.  7%er» 
Is  at  present  a  gap  ^^^^  the  sonthem  end  of  the  dam  wide  enongh  for  the  passage  of 
small  boats.     The  rest  of  this  dam  is  all  right. 

All  of  the  other  closing  dams  on  the  river  are  in  good  order. 

At  the  close  of  active  operations  in  October  the  river  waa  in  most  excellent  condi- 
tion, bnt  work  has  been  at  a  stand-atlll  since  that  time  on  ocooant  of  lack  of  fands, 
uid  some  shoaling  has  taken  place,  which  conld  have  been  controlled  for  a  mncb 
emaller  sum  than  will  be  reqoired  for  its  removal. 

Dnring  the  past  year  several  vessels  of  over  SO  feet  draught  have  passed  from  the 
city  to  the  sea,  and  rfcf  verta,  on  a  single  tide.  lo  one  idsUnce  a  vessel  drawing  SO 
feet  9  inchcfl  waa  bronght  In ;  a  draught  of  L  foot  9  inches  greater  than  was  ever  be- 
fore bronght  to  the  city  wharves.  The  record  of  draaKhts,  which  I  append  was  cam- 
piled  from  the  pilot  records  by  Captain  Kennedy,  the  harbor-master  of  the  port,  and 
shows  that  from  1872  to  the  present  time  the  available  depth  of  water  frnm  the  citv 
to  the  sea  has  increased  over  3.&  feet.  At  many  points  this  increase  has  been  mncb 
greater,  and  mncb  larger  vessels  ate  now  able  to  navigate  tbe  river  than  in  form^ 
yean. 

Savannah  is  the  chief  port  of  tbe  Sooth  Atlantic  coast,  the  second  ootton  port  of 
America,  and  the  first  naval-stores  port  of  tbe  world.  Her  commeroe  for  1^  was 
over  167,000,000.  I  append  a  table  of  comiusroial  statistics  of  the  port,  furnished  by 
the  coUeotor  of  costoms. 

Charts  of  the  river  from  Fig  Island  to  Elba  Island  and  from  Elba  Island  to  Cook- 
Hpnr  Island  ore  transmitted  herewitb. 

The  following  table  shows  the  work  done  dnring  the  year: 

JETTY  TTOBX. 
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DSSDODiG. 
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Operations  for  improving  Savanuah  Birer  between  the  cities  of  An-  , 
gastn  and  Savannah,  Georgia,  have  been  carried  on,  with  re[)eated  inter-  ' 
missions,  from  Febraar}-,  1882,  to  June  30, 1885,  with  fands  supplied  by  I 
tbree  appropriations  made  by  Congress,  aggr^ating  $55,000.  i 

An  examination  of  this  portion  of  Savannah  River  was  made  under  my   ^ 
direction  in  Stptember  and  October,  1880,  and  my  report  thereon,  dated 
December  23, 1880,  with  plan  of  improvemeDt,  appears  in  Appendix  J 
0,  AuDual  Iteport  of  the  Chief  of  Engineers  for  I8S1,  and  is  printed  in 
House  Ex.  Doc.  No.  23,  Forty-sixth  Congress, -third  session. 

The  distance  between  the  cities  of  Angnsta  and  Savannah  is  esli- 
mated  at  108  miles  in  a  straight  line,  and  at  248  miles  by  river. 

For  the  greater  i»art  of  the  year  the  river  was  found  to  be  navigable 
for  steamboats  drawing  from  4  to  5  feet,  bat  during  the  dry  season  in 
autumn  the  river  is  very  low  at  varions  places,  and  boats  bad  then  to 
discharge  and  receive  their  cargoes  at  some  i)oiut  below  Angusta. 

The  chief  obstrnctions  to  navigation  were  foaiid  to  comprise  shoalsor 
bars  of  sand,  snags,  floating  and  overhanging  trees,  and  pile  obstrnctions. 

PBOJBOT  OP  IMPEOTEMENT. 

The  project  for  improviug  the  river  recommended  in  my  report  of  De- 
cember 22, 1880,  comprises  the  following  works: 

(1)  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  bars. 

(3)  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  ligbt 
bardie  traverses. 

(3)  Protecting  the  banks  where  needed  by  thin,  flexible,  brush  mat- 
tresses weighted  with  stone,  or  in  some  other  suitable  manuer. 

(4)  Cutting  off  projecting  points  of  land. 

(5)  Removing  existing  pile  obstructions. 

(6)  Removing  snags,  floating  timber,  and  overhanging  trees. 

(7)  Aiding  the  formation  of  the  low-water  cbannel  in  a  few  localities 
by  dredging. 

The  object  of  the  plan  of  improvement  is  to  procure  a  low-river  chan- 
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nel  of  not  less  than  5-  feet,  and  the  cost  of  the  works  i8  estimated  at 
$91,000. 

No  operations  were  carried  ou  dnring  the  past  fiscal  year  from  want 
offdnds. 

The  following  is  a  brief  description  of  the  work  done  thus  far: 

Nearly  the  wbole  of  the  first  appropriation,  amonnting  to  $16,000,  was 
expended  io  providing  a  snag-boat,  designed  to  bo  nsed  in  removing 
obstructions,  such  as  snags,  piles,  drift-logs,  overhanging  trees,  &c. 
At  fonr  points  of  the  river  where  the  navigable  channel  was  of  deficient 
depth  daring  the  low- river  stage,  caused  by  nndae  widening  of  the  water- 
way, improvement  was  effected  by  the  constrnction  of  wing-dams,  com- 
posed sabstantially  as  described  in  my  last  annnal  report.  Snch  im- 
provements were  made  at  the  following  places,  viz: 

At  Gardner's  Bar,  opposite  the  lower  part  of  the  city  of  Augusta,  five 
wiDg-dams  were  bnilt,  extending  a  length  of  about  2,000  feet  along  the 
left,  or  Sonth  Canilina,  bank.  They  reduce  the  width  of  the  river,  orig- 
inally averaging  650  feet-,  to  350  feet.  Theright,  or  Georgia,  shore,  jast 
below  Gardner's  Bar,  is  liigh  and  abrupt,  and  had  been  caving  for  many 
^ears.  At  eight  points  of  this  bank  revetting  works,  similar  to  the  dams, 
were  constructed.  They  aggregate  1,375  feet  in  length,  and  protect 
3,200  feet  of  shoreline. 

At  Course's  Bar,  1  mile  below  Gardner's  Bar,  four  wing-dams,  with 
their  laud-eods  resting  upon  the  left  bank,  were  built',  and  one  dam  from 
the  right  bank.  These  dams  reduce  the  width  of  the  river  in  the  same 
manner  as  the  works  at  Gardner's  Bar. 

The  shallow  crossing  at  Sand  Bar-Ferry  Bar,l  miles  below  Angusta, 
was  improved  by  bailcliag  four  wing-dams  on  the  South  Carolina  side  ' 
of  the  river,  and  one  dam  on  the  Georgia  side,  with  the  uecessary  shore 
protections. 

A  set  of  wing-dams  was  huilt  at  Bine-House  Bar,  6  miles  below  An- 
gusta. Two  of  the  dams  were  arranged  as  a  pair  opposite  to  each  other, 
a  third  dam  was  built  above,  and  a  fourth  below,  starting  from  the 
right  and  left  bank  of  the  river,  respectively.  They  reduce  the  width 
of  the  river  from  700  feet  to  400  feet 

The  operations  of  the  snag-boat  Toccoa  extended  from  Cooney  Cut 
Bar,  8  miles  below  Angusta,  to  Saxon's  Landing,  131  miles  lower  down. 
They  comprised  the  removal  of  540  snags,  54  piles,  11  large  cyptfss 
stumps,  530  leaning  trees,  and  the  wrecks  of  several  flat-boats. 

The  total  expenditnres  for  the  work  thus  far  done  have  amounted  to 
$67,264.85. 

I  am  not  able  to  make  a  statement  concerning  the  present  condition 
of  the  works.  During  the  latter  part  of  the  fiscal  year,  when  it  was 
proposed  to  make  an  examination  for  the  purpose,  the  contioned  higli 
stage  of  the  river  has  prevented  it.  It  is  presumed  that  the  reaches  of 
the  river  where  improvements  hare  been  effected  are  in  goo<l  order,  as 
I  have  heard  of  do  complaints  made  of  them  during  the  year.  A 
thorough  examination  will  be  had  as  soon  as  practicable. 

With  any  funds  that  may  be  made  available,  it  is  recommended  to 
build  wing-dams  similar  to  those  already  constructed  at  points  lower 
down  the  river  where  required,  and  to  contiune  the  work  of  removing 
snags,  floatingtreeSjandotherobstructionsfrom  the  channel-way.  The 
Savannah  Eiver  from  Augusta  to  Savannah  forms  a  convenient  and 
economical  transportation  route  for  agricultural  products  and  mer- 
chandise, and  by  securing  a  better  low-river  depth  in  the  channel  of 
navigatioQ  large  tracts  of  country  on  both  sides  of  the  river  and  above 
Augusta  will  be  materially  benefited.    I  am  informed  that  two  steam- 

■  UOglc 
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boats  have  been  ptyiog  regularly  apoa  the  river  doriog  the  year,  hdiI 
that  aboat  15,000  bales  of  eottOB  were  brought  from  Aagnsta  to 
SavauDab  by  river  this  year,  which  in  previous  years  were  shipped  by 
rail. 

It  ia  desirable  that  a  sufficient  appropriation  shonld  be  made  hy  . 
Congress  to  complete  the  existing  project.  I 

This  improvoment  is  looatod  id  tbe  colleotion  diatrict  of  Savftimab,  Oa.    SavutiMb  . 
in  the  neoreat  port  of  eotry.    Amoant  of  duties  ooUeoted  in  1S8S,  (45,132.40. 

Since  the  plan  of  improvemeut  was  adopted,  the  following  appropria- 
tions have  been  made : 

B;  aot  of  CongreBS  approved  Maroli  3,  1681 $15,«» 

13;  act  of  Congress  poaaed  Aasiut  2,  Ibte !»,«B 

Bf  octof  Congrew  approved  July  5, 1884 15,000 

66,09) 
Eeceivod  from  other  appropriatioDB  for  nse  of  anag-boat .' 2,300 

Total 57,6M 

or  this  amount  the  snni  of  957,201.85  had  been  expended  to  JuueSO, 
1836. 

The  total  cost  of-  the  existing  project  was  estimated  at  t91,000.  As 
I  stated  in  my  last  annual  report,  I  am  not  prepared  to  say  that  tbii 
amount  will  carry  the  work  to  completion  ;  the  improvement,  however, 
will  extend  over  all  the  reaches  of  bad  navigation,  so  as  to  utilite  all 
the  work  done  as  far  as  possible. 

Mone}/  statement.   , 

Jaly  1, 1885,  amouDt  avaibtble ^14  K 

July  ),  1880,  amonot  oxpeoded  during  fiscal  year,  czcloslvo  of  liabilities 
outatandiDgJuly  1,18B5 279  fi 

July  1,1886,  miiount  available 2K  IS 

Amount  appropriated  by  act  approved  August  5,  1836 15,000* 

Amount  available  for  Bscal  yoareuding  June  30,  1887 15,335  I' 

(AmoUDt  (estimated)  required  for  completioQ  of  exielint;  project 21,000  W 

AmounttbatcaQbeprobtabl,^ expended infiscalyearondine  Juno 30,  ISeS  :« 1,000  00 
Submitted  in  compliance  with  reqniremoats  of  eeotion  V  of  river  and 
barber  acts  of  1866  and  1B67. 


IHPROVEHBNT  OV  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA 

Three  appropriations,  aggregating  $39,000,  have  been  made  by  Con-  i 
gross  since  1880  for  improving  Savannah  Kiver  between  the  city  of  AU'  | 
gnsta,  Ga.,  and  Trotters  Sboal,  04  miles  above.  The  river  was  exaO'  I 
ined  nnder  my  direction  from  Augusta  up  to  the  head  of  pole-boa'  , 
navigation,  near  Tallultih  Falls,  a  length  of  154  miles,  iu  Kovember  lun'  I 
December.  187S.  My  report  thereon,  dated  February  8, 1879,  is  printeil  I 
in  Appendix  1 2,  Amiiial  Keport  of  the  Chief  of  Engineers  for  1879.  1  I 
stated  in  the  report  that  autil  a  tborough  examination  conid  be  luade  ' 
above  Trotter's  SLoal,  any  money  that  might  be  appropriated  sboaM 
be  expended  upon  that  portion  of  the  river  below  said  shoal. 
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Two  estimates  wei«  sabmitted,  viz : 

(1)  Coat  of  improving  the  river  for  pole- boat  cbaDDel,  3  feet  by  30  feet,  from 

AngaatB  to  Trotter'«  Shoal,  64milea $45,000 

(8)  CoatofBteambOBt  channel,  3  feet  bj  90  feet,  same  ronte 125,000 

Operations  have  been  carried  on  in  conformity  to  tlie  first- camed  pro-  ^ 
ject. 

Ibe  obstructions  to  be  removed  noder  tbe  adopted  jiroject  are  nn- 
merons,  and  consist  chiefly  of  rocky  ledges  rnnniag  across  the  channels, 
isolated  bowlders  of  varions  sizes,  and  shoals  of  gravel. 

No  operations  have  been  carried  on  since  Angnst,  1883. 

Frevioaa  to  that  time,  the  river  was  more  or  less  improved  at  many 
places  within  tbe  section  embraced  in  the  project,  especially  in  the 
lower  reach. 

From  the  canal  lock,  7  miles  above  Aagnsta,  to  Barksdale,  50  miles 
from  the  city,  a  channel  was  secared  through  the  obstructions  30  feet 
iride  and  2^  feet  deep  at  summer  low  water.  The  work  consisted  in 
removing  solid  ledge  rocks,  bowlders,  and  gravel,  and  in  building  wing- 
dams  for  contracting  the  water-way,  the  dams  being  constructed  either 
entirely  of  broken  stone  or  of  brash  mattresses  and  stone  combined; 
4,094  cnbic  yards  of  ledge  rook,37cnbic  yards  of  bowlders,  and  62  cubic 
yards  of  gravel  were  removed. 

For  building  tbe  dams  nearly  6,070  square  yards  of  brosb-mattresses 
and  4,183  cubic  yards  of  broken  stone  were  nsed. 

As  to  the  amount  of  commerce  and  navigation  to  be  benefited  by  com- 
pleting this  improvement,  I  beg  leave  to  refer  to  my  report  of  February 
S,  1870.     Ko  additional  data  have  been  received  since  that  time. 

An  examiuationrecently  made  hoa  shown  that  where  the  channel  was 
deepened  and  widened  by  blasting  of  rock  the  river  has  been  much  im- 
proved. Some  of  the  dams  put  in  for  the  removal  of  sand-bars  have 
proved  effective,  bnt  in  many  cases  tbey  appear  to  have  failed,  as  the 
works  were  not  sufficiently  extensive  to  produce  the  desired  resolts. 

Thla  nOrb  1b  located  la  the  colleotioD  district  of  Savannah,  Ob.,  which  it  the  near- 
rat  port  of  entry.    Amonnt  of  daties  collected  in  1885,  (45,132.40. 

Since  tbe  work  of  improvement  was  commenced,  the  followin^appro- 
priations  have  been  made : 

By  act  of  CongrcM  approved  June  14,  1880 $16,000 

By  act  of  CongTem  approved  Uurch  3,  ISSl 8,000 

By  act  of  Coogresa  paased  Aogaat  3,  1882 15,000 

Total 39,000 

Of  this  amonnt  there  has  been  expended  from  the  beginning  <>f  opera 
tions  to  Jnne  30, 1886,  the  sum  of  (38,177.29. 

Money  statement, 

Joly  1,  1685,  amonot  available |377  06 

July  1, 1886,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilitiea 
ontatandlng  July  1,  1883 54  35 

Joly  1,  leae,  amount  available , 822  71 

Amonnt  available  for  fiscal  year  ending  Jnne  30, 1887 822  71 

(  Anon Dt  (estimated)  required  for  completion  of  existing  project 6,000  00 

<  Submitted  in  compliance  wit'i  requirements  of  section  3  of  river  and 
I     harbor  acts  of  1866  and  1867, 
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Of  the  nam  of  $3,000  a}>propriated  by  act  of  Congress  Approved  Marcb 
;t.  1S79,  $1,582.34  were  expended  during  tbe  fiscal  year  ending  June  30, 
1881,  in  tlie  partial  removal  of  ttie  wreck  of  a  large  timber  dr^'-dock, 
which  was  sank  in  the  middle  of  the  stream  daring  the  late  civil  war. 

There  appears  to  be  do  necessit;  for  any  fnrther  improvement  of  the 
river  at  this  poiat,  and  no  appropriation  is  asked. 

This  work  ia  located  ia  the  oollectioa  district  of  Savannah,  Ga.  Sarannali  U  tlu 
nearest  port  of  entry.    Amoant  of  import  duties  collected  in  1885,  (45,132.40. 


Money  statement. 


IHPBOTEUENT  OF  ROHERLr  MAB8H.  GEORGIA. 

The  water  roate  through  Somerly  Marsh  forms  a  part  of  the  ialBod   | 
passage  from  the  Savannah  Biver,  Georgia,  to  the  Saint  John's  Biver, 
Florida.    Bomerly  Marsh  is  situated  to  the  sontheast  of  Skiddavaj 
Island,  between  Wassaw  Soand  on  the  north  and  Ossabaw  Sound  od    i 
the  south.  , 

My  reiKtrt,  dated  November  16,  1880,  of  an  examiiiation  of  Bomerly 
Marsh,  made  aoder  my  direction  in  the  latter  part  of  the  year  ISSO,  god- 
tains  descriptions  of  four  different  routes  that  might  be  selected  for  im- 
provement, with  estimate  of  cost  of  each.  The  report  is  printed  as  Ap- 
pendix J  19  of  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1881, 
and  Id  House  Ex.  Doc.  So.  19,  Forty-sixth  Congress,  third  session. 

Two  appropriations  aggregating  $20,000  have  thns  far  been  made  by 
Congress  for  improving  Eomerly  Marsh,  Georgia,  "by  the  route  desig- 
nated in  the  survey  of  the  engineers  as  route  numbered  four."  Tbe  hdid 
of  $6,000  was  contributed  in  1SS3  for  facilitating  the  work  by  tbe 
Georgia  and  Florida  Steamboat  Company,  under  conditions  stated  io 
my  annual  report  of  that  year  and  approved  by  the  Department,  aDd, 
in  September,  1885,  when  the  second  appropriation  made  by  6overD- 
ment  was  exhausted,  additional  funds  were  again  supplied  by  private 
parties  to  continae  and  complete  the  work  under  similar  conditions. 

PBOJEUI   op  IHPBOTEUENT. 

Route  numbered  four,  named  iu  the  act  of  Congress,  is  the  most  eafit 
erly  one  of  those  that  were  examined.  By  this  route  the  northerlj 
creek,  known  as  "  Dead  Man's  Hammock  Creek,"  which  flows  throngb 
the  marsh  and  empties  into  Wassaw  Sound  near  the  mouth  of  Uomerl; 
Marsh  Creek,  is  to  be  connected  by  a  cut  with  Wassaw  Creek,  wbicb 
Sows  into  Ouingsell  Biver  not  far  from  the  point  where  tbe  latter 
empties  into  Ossabaw  Sound.  The  mean  rise  and  fall  of  tbe  tide  is  ben 
about  7  feet. 

By  this  route  the  existing  passage  through  Bomerly  Marsh,  which  i* 
esceediugly  crooked,  with  sharp  bends  and  insufficient  low-water  deptbB, 
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vill  be  avoided,  and  replaced  by  one  which  can  be  Davigated  with  mnoh 
greater  courenience,  althoagh  it  will  be  over  2  miles  longer. 

It  is  proposed  that  the  new  roat«  shall  have  not  less  than  7  feet  depth 
at  mean  low  tide,  with  a  minimum  bottom  width  of  48  feet,  and  side 
slo|>es  of  one  height  to  three  base,  or  steeper,  if  practicable.  The  leugth 
ot  the  cut  through  the  uarah  will  be  1,1S6  yards. 

The  cost  of  the  project  was  estimated  at  438,720,  but  has  been  ex- 
ceeded because  of  the  iotermitteat  method  of  carrying  on  operations, 
unavoidable  from  periodical  lack  of  fands,  which  necessitated  doing 
oyer  agaiu  a  considerable  portion  of  the  work  to  restore  the  cut  to  its 
proper  depth  and  width  which  had  been  diminished  by  inflowing  mud 
and  washing  down  of  hanks  during  periods  of  forced  suspension  of  op- 
erations. 

OPERATIONS  PKIOR  TO  JOLT  1,  18S5. 

The  work  of  opening  the  cat  by  route  No.  4  has  been  done  exclusively 
by  dredging,  which  was  commenced  in  May,  1383.  It  was  started  at 
the  northern  end  of  the  line,  at  a  bend  of  Dead  Man's  Hammock  Creek, 
aboat  13  miles  by  water  from  the  confluence  of  the  creek  with  Bomerly 
Marsh  Creek,  at  the  head  of  Wassaw  Sound. 

On  June  3U,  1885,  the  eut  had  been  opened  for  a  length  of  1,720  feet, 
with  bottom  widths  of  from  40  to  50  feet  and  a  depth  of  7  feet  at  mean 
loir  water.  The  width  at  the  level  of  the  marsh  varied  from  105  to  135 
feet,  according  to  the  elevation  of  the  ground  above  low  water.  One 
bnndred  and  one  thonaand  one  hundred  cnbio  yards  of  material  were 
removed,  of  which  about  20  per  cent,  was  taken  out  in  restoring  depths 
and  widths  previously  obtained,  but  lost  during  the  time  when  opera- 
tions were  suspended. 

The  total  expenditures  to  June  30, 1885,  including  the  sum  of  (5,000 
contributed  by  the  steamboat  company,  were  $31,156,63. 

DPBBA.TIONS  DUBINO  THE  PISOAL  TEAB  EKDIIfa  JUHE  30,  1886. 

On  July  1, 1885,  a  balance  of  (3,834.37  from  the  last  appropriation 
was  avaiUibie  for  continuing  the  work.  It  was  expended  during  the 
months  of  July  and  August,  1885,  under  the  contract  mentioned  in  my 
last  annual  report.  Operations  under  this  contract  terminated  on  Sep- 
tember 1,  1885.  Prom  the  beginning  of  the  fiscal  year  to  the  date  just 
named,  11,343  cubic  yards  of  mud  and  sand  bad  been  removed  and  the 
cat  extended  300  liuear  feet  toward  Wassaw  Creek. 

A  proposition  was  made  about  this  time  by  private  parties  to  finish 
the  work  at  their  own  expense  and  risk,  m  accordance  with  the  ap- 
proved project  and  under  the  supervision  of  the  engineer  officer  in 
charge.  It  being  desirable  to  complete  the  cut  and  open  it  to  naviga- 
tion as  soon  as  possible,  1  recommended  that  the  proposition  be  accepted, 
upon  condition  that  the  money  furnished  by  the  parties  in  interest  should 
be  placed  in  the  hands  of  the  engineer  officer  in  charge,  and  the  work 
prosecuted  under  his  official  supervision  and  inspection,  and  that  the 
United  States  should  not  be  liable  for  its  reimbursement.  The  recom- 
mendatiou  was  approved  by  the  Secretary  of  War,  under  date  of  Sep- 
tember 25, 1SS5,  and  operations  were  ^t  once  resumed. 

In  April,  1886,  the  solid  cut  through  the  marsh  was  completed,  and 
a  channel  of  50  feet  width  at  the  bottom  and  7  feet  depth  at  mean  low 
water  opened  through  the  shallow  water  beyond  the  mouth  of  the  marsU- 
cut  until  sufficiently  deep  water  in  Wassaw  Creek  was  reached. 
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Uncter  this  airaDgetnent  there  were  removed,  ftom  September,  1885^ 
to  April,  18SQ,  90,120  cabio  yards  of  mod  and  sand,  i&clndiag  23,88^ 
cable  yards  taken  from  Wasaaw  Greek  and  aboat  fi,000  cabic  yards  fromi 
older  portions  of  tbe  solid  cat,  where  some  shoaling  had  occnrred  beforei 
it  had  been  fnlly  oi>ened,  due  to  tbe  absence  of  throngh  carrents.  I 

Tbe  total  len^h  of  continaons  cat  is  4,117  feet,  3,547  feet  of  which 
are  through  the  solid  marsh  and  570  feet  at  the  bead  of  Wassaw  Creek. 
In  the  latter  creek,  a  short  distance  lower  down,  additional  cuts  were 
made,  of  an  aggregnto  length  of  1,600  feet,  throngh  three  shcnls,  marked 
Nos.  1,  2,  and  3  on  the  accompanying  chart. 

Tbe  establisbment  of  Komerly  Marsh  Ont,  known  aa  "Boute  nam- 
bered  four,"  has  required  the  removal  of  211,563  cubic  yards  of  materia). 

BEUABES  ON  THE  WORK. 

A  recent  examination  has  shown  that,  for  all  practical  purposes,  the 
improvement  contemplated  by  the  project  haa  been  accomplished.  A 
navigable  channel  now  esists  through  the  marsh,  having  a  bottom  width 
of  about  50  feet,  and  generally  a  depth  of  7  feet  at  mean  low  water. 
Since  the  opening  of  the  cut  itbas  commenced  todeepenthroughoat  by 
scour,  except  at  ita  southern  end,  where  tbe  tides  from  Warsaw  Soand 
and  Ossabaw  Sound  meet.  In  short,  while  there  are  still  some  places 
whore  dredging  wonld  be  desirable,  there  are  none  where  itisnecesBary 
for  the  convenience  of  navigation. 

The  new  route  is  undonbtedly  an  improvement  upon  one  formerly 
used,  which  was  objectionable  on  account  of  its  deficient  depths  and 
excessive  tortuousness.  The  work  is  also  believed  tA  be  practically  per 
manent,  inasmuch  as  the  tidal  currents  have  now  an  unobstructed  Son, 
and  will  therefore  prevent  the  settling  of  deposits  of  material.  It  ia 
possible,  as  suggested  ia  my  report  of  !N'ovemt>er  15, 1880,  that  sodh 
dredging  may  be  required  occasionally  at  the  points  where  the  tjdei 
meet. 

The  flnal  cost  of  this  improvement  has  exceeded  the  original  eetij 
mate  of  $36,720,  for  reasons  repeatedly  given  in  my  former  reports — tin 
unavoidable  deterioration  of  the  Incomplete  cut  during  the  time  whei 
operations  were  suspended  from  lack  of  funds.  Tbe  opening  of  a  chao 
nel  from  the  southern  end  of  the  Marsh  Cut  into  Wassaw  Greek  also  n 
quired  the  removal  of  a  larger  quantity  of  material  tban  was  anticipate)] 
Considering  tbe  intermittent  method  of  supplying  funds  for  carryingo 
the  work,  it  is  thought  that  it  has  been  done  at  a  reaaonable  pric« 
There  can  be  no  donbt  that  tbe  total  expenditure  would  have  been  con 
siderably  increased  if  Qoveroment  had  not  accepted  tbe  offer  madeb; 
private  parties  to  supply  funds  with  which  to  carry  the  work  to  con 
pletion.  For  this  reason,  and  becanse  tbe  benefit  of  the  improvemei 
could  thus  be  secured  to  commerce  at  a  much  earlier  date,  I  recommende 
to  the  Department  in  my  letter  of  April  13, 1886,  that  the  amount  aake  , 
for  in  my  last  annual  report,  $14,0OO,  be  increased  to  $23,300,  to  I 
supplied  in  one  appropriation,  to  cover  the  expenses  for  the  work  doi 
since  September  2, 1835. 

I  have  not  been  able  to  obtain  statistics  showing  the  amount  and  vala 
of  commerce  interested  in  this  improvement. 

Tbe  improved  mute  tbron^h  Romerly  Hush  is  looateil  in  the  colleotion  distriet 
SAvoanah,  0».  SaTannah  is  the  nearest  port  of  eatrv.  AmoaDt  of  datiea  "  ' 
in  1885,145,132.40. 
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Sioce  tbia  improvement  commenced,  the  followiog  appropriations 
have  been  made: 


ToUl Sb,OM 

The  total  expenditures  from  the  beginning  of  operati'ona  to  Jane  30, 
1886,  ioclading  the  amoants  Bnpplied  on  two  occasions  by  private  par- 
ties, were  (46,713.67. 

A  cbart  showing  improvement  of  Bomerly  Marsh  to  Juoe  30, 1886,  is 
herewith  transmitted. 

Mimey  statement. 


Jnlr  h  IS^i  ontaUndiug  liabilltiM.. 


AiDonnt  available  for  flec&l  year  ending  June  30,  1S87 17,671  SO 

C  Amonnt  (estimated)  reqaired  to  pay  for  ooropIotiDg  existing  pH>|Mt . ..       4,633  78 
i  Sobmitted  in  compliance  with  reqiurenienta  of  Motion  S  ol  river  and 


IHPBOTEUENT  OF  ALTAMAHA.  BIVEB,  OEOBGIA. 

The  AltamaLa  is  the  most  important  rJver  in  Georgia,  lying  entirely 
within  the  boundaries  of  that  State.  It  informed  by  the  connaence  of 
the  Oconeeand  Ocmulgee.  Its  length  is  155  miles,  with  a  sontbeasterly 
coarse,  and  it  empties  into  the  Atlantic  Ocean  through  Altamaba  Soandf 
below  the  town  of  Darien. 

The  river  was  esamined  under  my  direction  in  the  latter  part  of  tlie 
year  1880.  My  report,  dated  Kovember  27, 1880,  with  project  of  im- 
provement, is  printed  in  Appendix  J  9,  Annual  Report  of  the  Chief  of 
Engineers  for  1881,  and  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress, 
third  session. 

The  chief  obstructiohs  to  the  navigation  of  the  Altamaha  consist  in 
rock  ledges  mnning  nearly  across  the  river,  sand-bars,  and  snags. 

PROJECT  OP  IMPEOVEMENT. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
of  80  feet  width  and  3Jeet  depth  at  low-river  stage,  the  cost  of  which 
was  very  roughly  estimated  at  $60,000,  This  will  probably  need  to  be 
increased,  as  stated  in  previous  reports.  The  estimate  provides  for  the 
removal  of  about  10,500  cubic  yards  of  rock,  of  an  old  wreck  and  pile 
obstructions,  and  of  several  tbonsand  snags,  all  in  tbe  fresh-water 
reaches  of  the  river ;  and  also  for  the  dredging  of  about  8,000  cubic  yu^s 
of  material  in  the  vicinity  of  Darien.  The  cost  of  improving  localities 
where  sand-bars  occur  is  included  in  tbe  estimate,  bot  tbe  latter  is  but 
Fpughly  approximate  in  that  respect.  I  said  iu  my  first  report  that 
70  B 
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these  places  shoald  be  instrameatally  narreyed  before  a  proper  plan  for 
improviDg  them  can  be  devised. 

Three  appropriations,  aggregatiDg  $35,000,  hare  thns  for  been  made 
for  iiDproTiog  Altamaha  Hiver. 

OFEBATIOnS  FBIOS  TO  JUNE  30,  1885. 

The  flret  appropriation  for  this  improTemeDt  vas  expended  in  pro- 
Tiding  s  snag-boat  eoitable  for  serrioe  on  the  river.  It  was  completed 
in  Febniary,  1883,  and  has  rendered  efficient  service  in  the  removal  of 
obstmctions  from  the  nnmerona  reaches  between  the  tonn  of  Darien 
and  Ohoopee  White  BlnfT,  a  distance  of  115  miles  by  river.  Daring  a 
period  of  aboat  eight  months,  in  which  snagging  operations  could  be 
carried  on,  355  snags,  2  piles,  and  618  overhanging  trees  were  removed. 

The  following  work  was  performed  nnder  contracts  referred  to  in  my 
former  annual  reports : 

A  channel  was  opened  through  the  rock  ledges  at  Town  Bloff  and  at 
Piney  Bluff,  If  miles  and  19^  miles,  respectively,  from  the  junction  of 
the  Oconee  and  Ocmnlgee.  At  both  of  these  localities  a  passage  was 
cut  tlirough  the  rock,  fully  100  feet  wide  and  i  feet  deep  at  low-river 
stage,  securing  a  serviceable  and  permanent  channel  for  rafts  and  light- 
dranght  steamboats  from  Lumbertown,  on  the  Oconee,  to  some  distance 
below  Piney  Bluff,  over  50  miles  by  river.  This  work  involved  Uie  re- 
moval of  1,799  cubic  yards  of  solid  lock. 

Subsequently  work  was  undertaken  for  the  improvement  of  Beard's 
Bluff  Bar,  situated  63  miles  by  river  below  the  junction,  or  the  head  of 
Altamaha  Biver.  The  bar  consists  of  coarse  shifting  sand,  and  is  due 
to  the  abrupt  widening  of  the  river  and  slackening  of  coirents  at  the 
entrance  of  Beard's  Bluff  Lake,  a  sheet  of  water  about  1  mile  in  lengUi. 
To  secure  the  removal  of  the  bar  by  scour  a  training-wall  was  built  ex- 
tending 1,744  feet  down-stream  from  the  sand-spit  between  river  and 
lake,  with  two  short  spur-jetties  on  the  channel  side  of  the  upper  por- 
tion of  the  training-wall.  These  dams  were  formed  of  courses  of  brash 
fasoines,  either  laid  one  at  »  time  or  made  into  mattresses,  the  fas- 
oiues  being  16  feet  long  and  from  12  to  15  inches  thick  at  the  butt  end. 
Each  course  of  fascines  was  covered  with  an  average  thickness  of  8 
inches  of  broken  stone  and  i  inches  of  coarse  graveL  Below  the  down- 
stream end  of  the  training-wall,  the  opposite  bank,  being  exposed  to 
erosion,  was  protected  by  a  revetment  of  fascines  staked  to  the  bank. 
The  last-named  work  was  not  quite  finished  at  the  close  of  the  preceding 
fiscal  year. 

In  constructing  the  works  at  Beard's  Bluff,  3,051  cubic  yards  of  &8- 
oines,  660  cnbio  yards  of  riprap-stone,  and  299  cubic  yards  of  gravel 
were  employed.  The  total  expenses  from  the  beginning  of  operations 
to  June  30, 1885,  were  $33,086.34. 

OPEBATIONS  DUKINa  THE  FISCAL  YEAB  ENDINQ  JUNE  30,  1886. 

But  little  was  accomplished  toward  farther  improvement  of  Altamaha 
Biver  daring  the  past  fiscal  year. 

The  balance  on  hand  on  July  1, 1885,  amounted  to  $2,914.66.  A  part 
of  this  sum  was  expeudeil  during  that  month  in  completing  the  work  at 
Beard's  Bluff  Bar,  by  adding  four  spar-jettfes  on  the  channel  side  of 
the  lower  portion  of  the  training- wall,  completing  the  upper  part  of  the 
revetment  of  the  left  bank,  and  building  three  reveting  spars  a  little 
below  the  lower  end  of  the  bank  revetment  just  referred  to. 

,Goo;;lc 
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These  operatJoDS  were  performed  under  the  contract  made  on  Decem- 
ber 5, 18S4,  with  Mr.E.  H,  Qa^nor,  details  of  which  were  commnnicated 
iD  my  last  annual  report.  From  Jalj  1  to  July  15, 1885,  the  contractor 
ftimiahed  and  put  into  the  work  494,53  cnhic  yards  of  brash  fascioeB, 
161.27  cabic  yards  of  stone,  and  129.59  cubic  yards  of  gravel. 

The  balance  of  fnuds  then  remaining  available  "bang  too  small  to 
irarraot  beginning  operations  elsewhere,  the  contract  was  terminated 
Jal7  15, 1885. 

OOHDITION  OF  THE  SITEB  AND  EFPEOIS  OS  TSk  ^OBEB. 

An  examination  of  the  works  at  Beard's  Blnff  Bar  was  made  in  the 
last  month  of  the  fiscal  year,  but  the  river  being  at  a  high  ata^e  a 
clfMe  inspection  was  impossible.  From  soundings  taken,  the  training*, 
wall  seemed  to  be  in  good  order  except  that  in  the  central  portion  the 
crest  appeared  to  have  lowered  somewhat,  from  what  cause  could  not 
then  be  ascertained.  The  shore  protection  was  damaged  in  some  parts. 
The  works  had  done  good  service,  however;  the  channel  had  more  than 
tbe  required  depth  of  water. 

While  tbe  upper  reach,  from  the  head  of  the  Altamaba  to  Finey  Blofl; 
is  generally  in  good  condition,  complaints  have  recently  been  made 
that  some  bowlders  interfere  with  navigation  at  Town  Bluff  and  Piuey 
Bluff,  the  same  places  where  passages  were  cut  through  the  rock-ledges 
some  years  ago.  This  matter  will  be  investigated  when  a  new  appro* 
priatiou  has  been  made,  and  when  the  river  is  at  .a  sufficiently  low 

At  Golden  Grove  Bar,  near  Piuey  Bluff,  and  at  "  Hell's  Shoals," 
about  17  miles  lower  down,  rocky  reefs  aud  bowlders  are  reported  as  re- 
quiring early  attention.  * 

The  lower  reaches  of  the  river,  th>m  Darien  to  Steamboat  Cut,  65 
miles,  have  been  well  cleared  of  obstructions  by  the  snag-boat  Toccoa. 
Higher  up,  to  Ohoopee  White  Blnff,  1 15  miles  from  Darien,  a  good  deal 
of  suaggmg  work  has  been  done,  but  more  is  yet  required.  It  is  also 
necessary  to  make  a  cut  at  Bug's  Suck,  and  enlarge  the  cut-off  made  by 
the  river  at  Doctor  Greek;  and  it  is  thought  that  wing-dams  must  be 
constructed  for  the  removal  of  shoals  at  Sansavilla  Landing,  at  Ohoo- 
pee White  Bluf^  Ohoopee  Cat,  and  Marrowbone  Barj  Coo^Kir's  Bar,  6 
mOes  above  Darien,  especially  needs  improvement ;  there-is  Scarcely  any 
water  over  it  at  low  tide. 

With  any  funds  that  may  become  available,  improvemeDts  will  be 
made  at  the  points  named  above,  in  the  order  of  their  importance. 

In  former  annual  reports  I  took  occasion  to  point  out  the  importance 
of  Altamaha  Biver  as  an  euonomlcal  and  convenient  route  for  bringing 
the  products  of  the  forests  aud  lice- fields  of  the  State  of  Georgia  to  mar- 
ket The  area  drained  by  the  Altahama  and  its  tributaries  is  estimated 
at  14,000  square  miles,  and  Darien  is  tbe  natural  shipping  port  for  its 
produce. 

To  the  accompanying  report  of  my  assistant.  First  Lieut.  O.  M.  Carter, 
Corps  of  Engineers,  is  appended  an  interesting  commnnication,  with 
commercial  statititics,  from  Mr.  W.  B,  Grubb,  deputy  collector  of  the 
port  of  Darien,  to  which  attention  is  invited.  It  appears  that  during 
the  eleven  years  from  Janjiary  1,  1875,  to  January  1, 1886,  the  ship- 
ments of  timber  and  lumber  (pitch  pine],  both  foreign  and  coastvise, 
amounted  to  763,046,041  feet,  valued  at  1 11,043,013,90.  The  rice  ship- 
ments during  the  same  period  were  valned  at  $924,000.  The  value  of 
exports  of  naval  stores  during  the  six  years  from  1880  to  1885  is  eati- 
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mated  at  $305,000,  and  it  is  reported  that  the  aonoal  ebipments  are  in- 
creasiDg.  Mr.  Ornbb  thiaks  that  the  port  of  Daiien  does  Dot  dot  eiyo; 
the  foil  benefit  of  the  trade  in  timber  which  it  legitimately  Bhoald  have^ 
owing  to  the  shoaling  of  Doboy  Bar.  In  fact  it  appears  from  bia  tables 
that  the  greatest  draught  of  vessels  has  gradually  but  steadily  dimin- 
ished from  22  feet  in  1876  to  18^  feet  in  1885.  A  considerable  portlOD 
of  the  timber  is  for  that  reason  not  taken  over  the  bar,  bat  broag:ht 
from  Darien  to  Sapelo  and  Saint  Simon's,  and  the  valne  of  snch  cargoea 
is  recorded  at  the  castom-honses  of  Brunswick  and  Savannah. 

It  is  recommended  that  early  jirovision  be  made  by  Congress  for  the 
completion  of  the  improvement  of  Altamaha  Biver,  and  for  beginning 
that  of  Darien  Harbor  and  Bar. 

TtklB  work  la  looatod  in  tbe  ooUeoUon  district  of  Brnnawlck,  Oft.  Dkrieu  la  tlw 
naanatport  of«iitiy.    Amonot  of  datiea  oolleoted  in  1685,  $2,359.01. 

Since  the  existing  project  for  Improving  AltamahaBiver  wasadopted 
the  following  appropriations  have  beeti  made  for  the  work  : 

By  not  of  Congress  approved  Harob  3, 1881 t!>iO(W 

By  ut  of  Congress  pusedAngnatS,  1882 15.000 

By  Mt  of  Congress  approved  Jaly  5, 1BS4.... 15,000 

Total 36,000 

Of  this  amount  there  had  been  expended  to  the  dose  of  the  flsoal  year 
ending  June  30, 1886,  tbe  sam  of  $34,458.13. 

An  additional  sum  of  $40,000  is  required  to  be  appropriated  to  com- 
plete the  project,  which  makes  tbe  total  cost  $15,000^  or  (15,000  more 
than  originally  estimated.  This  increase  isnecessarytoprovide  for  the 
expense  of  bnllding  wing-dams  and  training- walls,  to  remove  bars,  and 
constmct  bank  revetments  at  some  points  not  covered  by  the  first  esti- 
mate. 

A  sketch,  showing  improvements  at  Beard's  Bluff  Bar  in  1886,  and  the 
report  of  First  Lieut  O.  M.  Carter,  Corps  of  Engineers,  with  commer- 
cial statistics  of  tbe  port  of  Darien,  are  transmitted  herewith. 


afoney  ttatement. 


Jnlyl,  1885,  BmonatBTailable 92,914  OS 

July  1, 1886,  amoant  expended  dnring  fiaoal  year,  oiclaHtve  of 

lUbUitiMontatandingJnly  1.1885 tS,332  79 

Jnlyl,  1«86,  ontstanding  liabilities 40  00 

■ 2,378  79 

July  1, 1886,  ftmonut  available : Ml  R7 

Amonnt  apiffoprlated  by  aot  approved  Angnst  5,  1886 20,000  OO 

Amonntavailable  for  flMol  year  ending  June  30, 1887 30,641  87 

fAnonnt  (estimated)  Teqnired  for  completion  of  existing  project 30,000  00 

Amoimt  that  can  be  profitably  expended  in  fleoal  year  ending  Jnne  30,1888  30, 000  OO 
Snbmitted  in  oompliance  witb  reqairementa  of  section  2  of  river  and 
harbor  acts  of  1^  and  1867, 


KBTOBT  or  UmmtAHT  O.  K.  CABTKB,  CORPS  OT  XITOIKEXBS. 


proving  Altamaha  Biver,  Oeorgla,  daringthe  flaoal  year  ending  tltie  Oi 
Operations  were  oontinaed  at  Beaid'a  Blofi;  nnder  tbe  eentrwt  in  force  »t  tbe  bt- 
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the  impiorement  in  Its  completed  bMI«,  uid  the  Tollovlug  tkbia  ezhibita  tlia  work 
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Nothing  'was  done  by  tbe  snag-boat  doriag  the  year.  An  examination  of  the  work 
at  Beard's  Bloffwafl  madeln  Jnne.  The  if  ver  was  so  high  that  none  of  the  mattrewee 
were  Tislble ;  bnt  careful  sonndiiiffs  were  taken  over  the  work  and  In  the  channel. 

The  trainine-wall  appears  to  be  Id  good  condition,  and  shows  no  sign  of  settlement 
except  near  the  middle,  where  It  is  probable  that  some  of  the  work  has  been  torn 
away  by  persons  connected  with  the  lerry. 

A  portion  of  the  shore  protection  has  been  washed  away  andsome  slight  caving  has 
taken  place  here,  tjome  caving  has  alBO  taken  place  In  the  bight  above  the  work 
and  at  a  point  on  the  right  bank  of  the  rivet  aboat  opposite  the  middle  of  the  train* 

Tbo  increase  of  water  has  been  marked  since  tbecompletion  of  the  work,  there  be- 
tng  now  nowhere  leas  than  9  feet  of  water  In  the  channel,  wllh  tfaeDootoitowngange- 
teading  8.5  feet. 

Golden  Grove  Bar,  at  the  lower  end  of  PineyBloff  reach,  is  now  the  worst  shoal  on 
the  rive^  and  work  at  this  place  and  at  Hells  Shoals  Is  much  needed. 

Steamboat-men  also  complain  of  bowlders  in  the  channel  at  Town  Bluff  and  Piney 
Blnff.  The  lower  portion  of  the  liver,  from  Doctortown  to  Darien,  is  tn  atraot  the 
same  condition  aa  at  the  close  of  lost  year. 

Ur.  R.  L,  Hicks,  owner  and  master  of  tbe  only  steamboat  plying  on  the  river,  esti- 
mates the  valne  of  freight  bandied  by  his  boat  daring  the  year  at  t30it,000,  an  in- 
crease of  1100,000  over  last  year. 

Ur.  R.  W.  Qmbb,  deputy  collector  of  the  port  of  Darien,  has  ftimiehed  valuable 
and  interesting  information  respecting  tbe  commerce  of  the  rivet.  Uis  reports  ap- 
pended hereto. 


£°r: 


iTonnah,  and  who  has  done  much  excellent  work  on  both  rivers. 
Very  reapeotflilly  yonr  obedient  servant. 

O.  M.  Caktzr, 
^r*(  Lieul.,  Corpt  of 
Col.  (J.  A.  GlLLUOBK, 

Ufrpt  0/  Ew^nten,  TJ.  B.  A. 


COKMXRCUI.  STATUTICa  OF  TBK  POBT  OT  DASIKK,  OXOBOIA. 


ATticiln,*«. 

tS«^ 

Tutsi  value 

■zMTts  of  Umbar  and  hunbei  (pitch  pine)  i 
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of  eotahi  FMis,  and  to  tbe  flnotiutlanaf  prlo<». 
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COHMXBCIAL  BTATI8TIC8  Of  THS  POBT  OF  DARUV,  OBORQIA— OOntlDQed. 


M  fram  USD  op  to  uid  Inilndlag  1R8S, 

■  — ' '  -laial  ilora*  ibtpiMDU  t 

T«  nadokllj  b««n  Mtanded.  ontll  Id 


Prior  to  1888  bat  littls  aUmitKni  vu  {tlrm  to  ibit  wood.  Some  «■ 
lerprlilns  Ncrtburn  leoilemeD,  tbe  Moaan.  TuOllderft  Sou, 
dlKovsr^K  iu  ■buDiIuiDa  bIddi  Iha  Altomiha.  hkrc  no*  anoted 
a  mill  at  Unhga  eipnulr  for  lbs  miwarvtare  of  o.rprew.  TbU 
hH  glvtm  >  decided  Mlibaliu  to  the  indiutiy,  and  It  bUi  ftdr  to 
bscMDa  OonrUhing  •nlonj;.  Small  paroela  of  ttal*  iroodhaTa 
b»en  ahlpped  for  mao}-  yeara.  Tbs  flnc  complete  cargo  na 
■hipped  daring  1888,  uil  befare  the  pnuat  year  snda  two  iDOra 
ouvooa  wlU  b«  ahlpped. 

CoMtwtMMid  fbralini  ibipmnila 

Conaldoring  the  crut  qaaudtlo*  of  tbe  nriona  klnda  of  hard  ooodi 
tint  mar  be  foond  aloog  the  AllauiahB  the  tnida  in  tbree  wooda 
bM  Dot  been  dsveloprd  to  tbe  eitont  It  dceenea.  Few  eotln  oar' 
Roeahave  been  abJpped.  bat  atnall  parcalaof  oalc,  aah.  blokory, 
Ao..  ars  rreqncmtlv  aent  along  with  pine  earicoe*.  Tba  grvat  ub- 
■taele  Id  Ibe  wav  of  eiUDaiTS  abipmeDta  of  oak  la  the  coall]'  and 
annoytng  traDaportalion  to  Uarlen.  It  being  neceaaarf  to  Dttach 
It  to  pine  or  llKhter  wooda  to  prevent  it  from  elukinz.  Tboaeof 
oar  bnalnes*  men  who  bare  any  eipcHcDCO  Intblallneareof  tbe 
opinion  that  In  onlrr  to  engage  in  theabipment  of  oak  a  liberal  Id- 
Tentment  of  capital  for  fiat*.  Iow>bnat*,  Ac.  woald  be  oeceasan, 
bnt  the  nsaallifaclary  atatn  of  nffalra  produced  by  tbe  inanft- 
deocy  of  water  on  the  bar  doea  not  lend  to  enooange  any  (och  iD- 

HJdea..™f^. 

About  five  hnndred  bldca  have  been  exported  annoally  coaatwlae. 
Brisk  fbctory  t 

Henna.  Todd  ft  BaaHnEton.  oat  of  a  clay  brongbt  from  SanaaTllIa. 
aboaCUmllcafttimUBrieD.mBaDfai'tnreaneii'ellenlbrick.  Tbe 
elaj  la  broaght  from  Sanaavllla  In  flata  and  tbe  brick  muinfact- 
ntA  bore.  So  far  tbe  monufactore  baa  biwn  re(;u1iitad  by  the 
local  demand,  bnt  the  izentlemen  who  bavo  tbe  enterpriao  in  hand 
are  BOW  prepared  to  extend  tholr  operatlane,  Tbe  qoality  of  (be 
ebty  haa  Men  prononnced  nnprrior  by  eiperta  and  the  aapply  la 
praotloally  lueahauatible.  Little  or  nothing  waa  done  In  Iblaline 
prior  to  list. 

Coaatwlae  Impoita,  not  entervd  In  coatom  bonae 

Koniber  of  ateamara  (ooaatwiae)  tonching  at  Darien,  ttc ; 

Soring  tbe  yeara  I87B.  ll!76,  1877.  lK7e,  18T>.  and  JMO  tke  average 
anDDal  value  nf  aaaatntae  Imparte  amoonted  to  t3M,Dao. 

The  yeara  ISei.  1882, 1883, 1884,  and  1885  ahow  an  average  annual  nine 
otttii.tW. 

Paring  tbe  flrat  «1x  year*  tbe  anniber  of  tteamsra  trading  between 
pouita  np  tbe  river — Uiqnawioli,  Savanaah.and  Darien — tonobinSE 
atDarienon  anaveragetwabnndr«dand  forty  tlmea  a  year.  wll£ 
a  grou  areraKe  lonnajie  of  6.1.000  tone  par  annnni. 

Sow  abonl  one  hoodred  and  Sfty  lindlnga  are  made,  and  the  avenge 
tonnage  amonnla  to  about  40,000  tone  annnally. 


TalDA  of  the  alavedc 

ieni,m,1«'i  lST«,f  II9.OM1 187T,tl8ll,nS;  lBTS,flZ5,T4B:  1S»,«1M,6SI>| 

iseu.  fiei.sisi  1881,  (i&i,2S8i  I8Bz,  •bt.bzsi  1883,  ■[02.S2S|  issi. 

•lia,lTO|  1881,  t83,ie9.    Showing  the  total  valne  for  the  derm 


1880^  ta»jeS\    1881.  |3Z,U7'i   18S{.  iu.HS 
*a,lBl;188S,»ia,«8.   Sbowingf-    --■— ' 


188:1.  IM.HSi    lS^*ll.>nt   1881. 
;  the  total  valna  for  libe  elevao  year* 


TaloB  of  the  ^tage  bndneaa : 

Pllotaca  on  foreign  veaaala  for  laat  eleven  yean  amoonlodlo.  .(IM.SOt 
Pilotage  on  ooMtwlaa  veaaelalbrlaat  eleven  yaan  amoonted  to.    8Z.1M 
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GKKBBAL  KZMAKKS  SZOABDma  THE  GOICHKRCK  OF  THS  POBT  Of  DABIBM,  OEORQIA. 

Tbe  timber  trade. 

So  for  aa  inoIoMd  oSoial  Ggnrea  of  exports  tell  the  tale,  our  timber  tra^le  is  oa  th« 
decre».«e.  Aotnall^  It  is  not.  Ab  mach  timber  aaevercomesdoWn  to  Darien  from  tlie 
Interior,  bat  the  ahallowDeaa  of  water  on  onr  bar  malceH  it  necesaair  to  abip  a  latge 
part  of  onr  timber  to  Bapnto  and  Saint  Bimon's.  While  the  oostof  Bentling  timber  from 
DarieD  to  Dobo;  is  from  12|  to  15  centB  per  thousand  feet,  the  cost  of  seadicg  it  to 
Sapelo  and  Skint  Simon's  is  from  25  to  30  cents  per  thODsand.  It  iseaeytosee  that  this 
diwdTantage  alone  will  domochtooxclnde  us  fromcompetition  with  other  pitch-pine 
porta  which  have  no  s^chdisadTautages  to  contend  with.  SachsMpmeotealso,  being 
cleared  tbrongti  the  cnstom-bonaea  of  Saf-annah  aud  Branswiclc,  go  toawell  their  ex- 
ports, and  Dorien,  in  conaeqneiioe,  dnds  it  a  hard  matter  to  secDTe  anything  like  the 
mo^nition  she  deeeryes.  The  preseuoe  of  snch  vessels  in  oar  owo  harbor  wonld  nta- 
terially  inoreaae  onr  general  trade  and  add  to  the  importance  of  the  port.  While  k> 
far  all  these  disadvantages  have  not  dealt  an;  senous  blow  to  tbe  interior  timber 
trade,  they  certainly  have  prevented  its  nataral  growth  and  with  it  the  growth  of 


For  the  last  five  years  from  15  to  25  vessels  of  a  large  class  have  annually  loaded 
with  Darien  timber  at  Sapelo  and  Saint  Simon's,  bat  the  quantities  and  valnea  of  these 
cargoes  are  recorded  in  the  cnstom-honses  of  Savannah  and  Brunswick  and  claimed 
as  amongst  their  exports.  The  figures  submitted  in  this  report  are  strictly  shipments 
Tom  ont  own  harbor. 

ArritaU  and  ehoraneu  of  veueti  at  Darien,  Oa.,  from  January  1, 187ij,  to  Jantiarjr  1, 1S86. 

ABBI7SD. 
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IMPROVEMENT  OF  BEUNSWICK  HAEBOH,  GEOHGIi. 

The  appropriations  made  by  Congress  since  1879  forimproving  Brana- 
wick  Harbor,  Georgia,  in  conformity  to  the  original  project  described 
in  my  annnal  ^port  of  1880,  printed  as  Appendix  J  7,  Annnal  Report 
of  the  Chief  of  Engineers  for  the  same  year,  aggregate  470,000.  Pre- 
vioo8)yan  appropriation  of  1 10,000  had  been  made  by  the  act  approved 
Jaly  4, 1836,  and  espended  Jn  partially  removing  a  sboal  in  the  same 
locality  at  which  improvements  have  recently  been  made. 

The  project  referred  to  i)rovided  for  the  constmction  of  ajetly  or  train- 
iug-wall,  projecting  from  the  most  easterly  i>oint  of  Buzzard's  Island,  lo- 
cated approximately  parallel  to  and  aboat  1,000  feet  distant  fh>m  the 
opposite  shore  of  Branswick  Biver  (East  Hi  ver],  for  the  purpose  of  cod- 
traoting  the  water-way  and  concentrating  the  currents.  The  project 
farther  provided  for  more  or  less  dredging  along  the  line  of  cJiannel 

Sroposed  to  be  improved.    The  cost  of  the  project  was  estimated  at 
73,187. 

The  object  of  these  operations  is  to  establish  and  maintain  a  ship- 
channel  of  15  feet  depth  at  mean  low  water,  equivalent  to  about  23  feet 
at  mean  high  water,  throngh  the  shoal  located  about  a  mile  belov  the 
city  of  Brunswick,  where  heretofore  there  existed  a  low-water  depth  of 
only  9  feet.    No  estimates  were  included  in  this  plan  for  works  at  the 
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apper  end  of  Buzzard's  Island  or  elaewliere  tbat  might  eventually  be 
necessary  for  iDcreasing  the  ebb  flow  of  Brunswick  Biver.  The  possi- 
bility tbat  such  works  might  be  needed  was  saggeeted  in  my  first  an- 
noal  report  on  this  improvement,  where  I  stated  ^at  it  was  determined 
to  omit  all  work  at  the  upper  end  of  the  island  as  a  matter  for  fatare 
consideration. 

It  has  been  evident  for  some  years  past  that  the  existing  project  mast 
be  modified,  or  rather  enlarged,  in  order  permanently  to  secure  the  low- 
i.iing  of  the  refractory  shoal  to  a  minimnm  low- water  depth  of  15  feet 

The  enlarged  plan  embraces  the  work  contemplated  in  the  existing 
project,  and  provides,  in  addition,  for  the  following  work: 

(1)  A  low  dam  across  Turtle  Biver,  extending  obliquely  up-stream 
from  the  upper  end  of  Buzzard's  Island  to  the  opposite  shore  of  Blythe 
Island.  This  dam  is  designed  to  deflect  a  larger  volume  of  water  at 
ebb  tide  into  Brunswick  Kiver,  and  thus  increase  the  strength  of  the 
currents  across  the  shoal  below  the  city  of  Brunswick. 

(2)  Dredging  in  the  vicinity  of  Turtle  River  Dam  to  facilitate  the  en- 
trance of  a  larger  amount  of  water  into  Bmnswick  Biver. 

(3)  Short  spar-jetties  in  the  lower  part  of  the  river,  either  on  the  right 
or  leit  bank,  or  on  both  banks,  to  contract  the  water-way.  When  the 
location  of  the  existing  jetty  was  fixed,  it  was  expected  that  this  work, 
in  conjunction  with  the  proposed  line  of  balkbead  on  the  opposite  or 
city  shore,  would  cause  the  necessary  contraction,  in  order  that  the  cur- 
rents might  produce  the  desired  scouring  effects  npon  the  shoal  below. 
The  bulkhead  line,  which  it  was-presamed  would  be  built  either  by  the 
city  authorities  or  by  the  riparian  owners  directly  interested  in  the  im- 
provement of  the  ship-channel,  exists  as  yet  only  apon  paper.  Only 
the  heads  of  a  nnmber  of  piers  of  open  pile-work  approximately  indi- 
cate the  bulkhead  line. 

The  effects  which  a  bulkhead  would  have  aided  in  producing  may  be 
realized  to  a  satisfactory  extent  by  the  construction  of  spurs.  For  some 
distance  above  the  return-face  of  the  existing  jetty  the  width  of  the 
river  may  advantageously  be  somewhat  reduced  by  building  a  few  wing- 
dams  from  Bozzard's  Island,  or  by  extending  the  jetty  up-stream  a  few 
bandred  yards. 

(4)  Jetty.  This  work  to  be  raised  to  a  higher  and  uniform  level. 

(o)  Dredging  on  the  shoAl  in  Srungwick  Mirer,  In  the  original  plan 
it  was  estimated  that  90,000  cubic  yards  of  material  would  have  to  be 
removed  at  a  cost  of  $17,750.  Experience  has  shown  that  a  larger  ex- 
penditnre  will  be  required  for  this  purpose,  tberefraetory  character  of  a 
large  portion  of  the  material  consisting  of  compact  clay  or  shell-stone, 
greatly  increasing  the  cost  of  dredging  in,  the  first  instance,  and  the 
qnantities  to  be  removed  largely  exceeding  those  originally  estimated, 
owing  to  the  fact  tbat  in  the  absence  of  safBciently  strong  currents  the 
dredged  cuts  were  repeatedly  partly  filled  in  again  during  the  time  tbat 
work  was  suspended  from  want  of  funds. 

It  is  estimated  tbat  the  enlarged  plan,  herewith  briefly  described, 
willin  the  aggregate  cost  from  $L90,U00  to  $200,000,  inclusive  of  the 
amounts  heretofore  appropriated. 


With  the  usual  intermissions,  rendered  unavoidable  by  irregular  and 
inadequate  appropriations,  operations  hare  been  earned  on  maa  Octo- 
ber, 1880,  to  May,  1S85. 
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There  being  no  fbnda  available,  no  work  vaa  done  daring  the  past 
fiscal  year. 

The  maJQ  line  of  the  jetty  is  now  laid  to  a  length  of  4,199  feet  Its 
head  reaches  the  13-foot  low-water  carve  of  Tartle  Biver.  Its  npper 
end  is  located  some  distance  off  the  projecting  point  of  the  east  sbore 
of  Bazzard's  Island,  and  is  joined  thereto  by  a  spur  or  retam-face  of  310 
feet  length.  The  retnrn-face  and  the  adjoining  portion  of  the  jetty 
proper  ai-e  formed  of  palmetto  cribs,  attached  to  platforms  of  round  tim- 
ber, and  filled  with  brash  and  dredged  material.  To  insure  the  stabil- 
ity of  the  spur,  au  apron  of  log-and-bnisb  mattresses,  30  feet  wide,  beld 
down  by  riprap-stone,  is  placed  on  the  down-stream  side  along  the  base 
of  the  cribs.  Several  courses  of  similar  matresses,  20  feet  wide,  rise  op 
to  the  top  of  the  cribs,  and  additional  eonraes  of  mattresses  and  riprap- 
stone  placed  on  top  of  this  submerged  work  bring  its  crest  ap  to  a  height 
of  ^  or  3  feet  above  mean  low  water.  Ou  the  up-stream  side  of  tbe 
spur  its  base  is  likewise  protected  from  scoar  by  mattresses. 

Crib-work,  topped  off  with  a  ridge  of  riprap-stone,  forms  T80  linear 
feet  of  the  length  of  the  jetty  proper,  beginning  at  the  angle  formed 
with  the  return-face.  The  low-waier  depths  next  to  the  line  of  cribs, 
spar,  and  jetty,  range  from  10  to  18  feet.  The  remaining  portion  of  the 
jetty,  3,419  linear  feet,  is  bnilt  of  donble-raft  mattresses,  overlaid  with 
brush  and  loaded  with  riprap-stone,  averaging  4  feet  in  thickness  over 
all ;  they  occupy  generally  more  shallow  water,  varying  from  4  to  9  feet, 
except  in  approaching  the  head  of  the  work,  where  the  water  rapidly 
deepens.  The  bottom  mattresses  are  30  feet  wide,  excepting  the  last 
two,  which  are  40  feet. 

The  material  removed  by  dredging— sand,  loam,  and  clay,  mixed  in 
various  proportions — aggregated  80,^)2  cubic  yards.  The  dredging  was 
carried  on  upon  fonr  aqjoining  lines,  parallel  to  the  jetty  and  about  240 
yards  east  of  it.  Each  cut  varies  from  20  to  25  feet  in  width:  they  com- 
mence a  little  above  the  point  of  the  junction  of  the  jetty  with  its  retnrn- 
face.  They  were  for  the  most  part  made  to  a  low-water  depth  of  IS 
feet ;  the  longest  cat  measured  4,840  feet,  reaching  the  IS-foot  low- water 
curve  of  Turtle  Eiver.  Its  npper  portion,  for  a  length  of  about  1,000 
feet,  was  only  dug  to  a  depth  of  13  feet.  Two  other  cuts  of  15  feet 
depth,  and  each  about  4,400  feet  in  length,  approached  the  onter  16-foot 
curve,  while  the  fourth  cut,  of  12  feet  depth,  extended  only  aboat  1,600 
feet  down-stream  from  the  upper  end.  The  depths  of  water  at  low  tide 
on  either  side  of  tbe  line  and  in  the  vicinity  ranged  i^m  8  to  11  feet  at 
the  time  when  the  dredging  was  done.- 


The  jetty  is  in  good  condition ;  the  riprap-stone  covering  of  the  cribs 
and  mattresses  is  well  cemented  together  by  oyster-shells  and  barnacles. 

TSo  dredging  has  been  done  since  April,  1883,  and  in  tbe  absence  of 
works  required  for  controlling  and  strengthening  the  ebb  currents,  the 
depths  gained  at  that  time  have  to  a  great  extent  been  lost,  altboagh 
the  channel  at  the  shoalest  places  is  still  from  1  to  2  feet  deeper  than  be- 
fore the  improvement  was  commenced.  Some  shoaling  has  taken  place 
along  tbe  city  front  from  Dartmouth  street,  opposite  the  npper  end  of 
the  jetty,  to  a  point  about  800  yards  higher  ap.  Tbe  river  is  bere  £n>m 
100  to  200  yards  wider  than  either  above  or  t>elow.  Aside  from  the 
width  of  tbe  river,  which  shonld  be  somewhat  reduced,  the  shoaling  re- 
ferred to  may  tdso  be  ascribed  to  the  fact  that  vessels  up  to  200  feet  in 
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length  are  frequently  moored  bow  on  at  the  wharves  of  this  reach.  For 
a  portion  of  their  lengths  they  tlins  act  as  spar-jetties,  tending  to  throw 
tbe  correnta  across  the  river  towards  the  npper  end  of  the  jetty,  while 
shoaling  ensaes  at  the  inner  ends  of  the  vessels,  gradnally  extending 
outward.  At  the  apper  part  of  the  city,  where  the  river  is  but  200  yards 
wide,  ample  depths  exist  for  any  vessels  that  can  cross  the  seabar  at 
high  tide,  which  suggests  the  expediency  of  narrowing  the  river  jast 
above  the  npper  end  of  the  existing  jetty  by  some  wing-dams. 

With  any  funds  that  may  become  available  it  is  proposed  to  raise  the 
existing  jetty  to  a  higher  level,  and  to  begin  the  work  of  improvement 
at  tbe  upper  end  of  Buzzard's  Island,  in  accordance  with  the  enlarged 
project. 

The  population  of  the  city  of  Brunswick  is-  rapidly  increasing.  In 
18T0  it  was  2,100;  in  1880,  2,900  j  in  1884,5.500;  and  now  it  is  esti- 
mated at  6,000.  The  city  is  easily  accessible  from  the  sea,  with  a  prac- 
ticable mean  low-water  depth  of  16  to  17  feet  on  the  bar,  equivalent  to 
abont  23  feet  at  mean  hif;h  water. 

From  the  second  Trade  Issue,  Brunswick,  December,  1885,  a  commer- 
cial periodical  considered  to  be  well  informed  on  the  business  of  thecity, 
it  appears  that  in  1885  tbe  shipments  of  timber,  foreign  and  coastwise, 
aggregated  89,700,000  feet,  valned  at  (1,231,282.  In  the  same  year  the 
export  of  naval  stores  is  said  to  have  amounted  to  87,453  barrels  of 
rosin,  and  891,863  gallons  spirits  of  tnrj>eDtine,  of  a  total  valne  of 
$665,502.  Of  another  staple  article,  cotton,  21,788  bales  were  shipped, 
all  coastwise,  of  an  estimated  value  of  (1,080,000.  Id  each  of  tbe  years 
1883-'84,  and  1SS5  tbe  aggregate  value  of  goods  exported  exceeded 
•3,000,000,  and  averaged  $3,333,653.  In  previoas  years  the  value  of 
exports  was  considerably  below  that  average. 

Brunswick  is  directly  connected  with  the  interior  of  the  State  of 
Georgia  by  two  railroads :  tlie  Macon  and  Brunswick  Ballroad  and  the 
Brnnswick- Albany  Kailroad.  Both  lines  traverse  vast  tracts  of  timber 
land,  and  they  are  expected  before  long  to  connect  with  other  railroads 
to  form  continuous  lines  of  transportation  with  the  western  sections  of 
country  drained  b.y  the  Mississippi.  The  prospects  are  that  the  city  of 
Brunswick  will  continue  to  increase  in  population  and  commercial  im- 
portance, and  it  seems  desirable  that  Qovemment  should  supply  as 
early  as  possible  the  funds  required  to  remove  the  obstructions  to  navi- 
^tioD  below  the  city  wharves. 

This  improvemeDt  ia  located  in  the  oollection  district  or  Brauawick,  Qa.,  at  the 
port  of  entry.    Amonot  of  import  end  other  datiea  ooUeoted  in  Vi8R,  $3,939.27. 

Since  the  present  plan  of  improvement  was  adopted  appropriations 
have  been  miade  as  follows: 

Byoctof  CongreiM  approved  March  3,  ISTU 1^,000 

By  act  of  Congress  approved  Jtine  14,  18a0 10,000 

By  act  of  Con gress  approved  March  3,  1881 6,000 

By  act  of  CongreBs  passed  Augnst  2,  1882 25,000 

By  act  of  Congress  approved  July  5,  18(J1 10,000 

Total 70,000 

Of  this  amount  there  has  been  expended  to  June  30, 1886,  the  sum  of 
•69,871.81. 

A  chart  of  Brunswick  Harbor,  showing  condition  of  improvement  to 
June  30, 1886,  and  the  report  of  First  Lieut.  O.  M.  Carter,  Corps  of 
Engineers,  incloding  commercial  statistics  by  the  collector  of  the  port, 
are  herewith  transmitted. 
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Jfimey  atatanmt 

Joly  1, 1885,  amoDDt  Avmilable |38T 

Jalf  1, 1886,  MDOODt  expended  dnring  fiscal  year,  exclusive  of 

liabUitiesoatatandingJalTl,  1885 tl2S  4T 

Jnly  1, 1880,  ontrtMiding  llabiliUea 133  77 

SSS. 

Jnlyl,  I8H6,  amonnt  available 198 

Amount  appropriated  by  act  approved  Aagnst  6, 1886 32,500 


Amoaat  Bvailabla  for  flsoal  year  endlDg  June  30, 1887 33,638 

i&moatit  ^estimated)  required  fbr  completion  of  existtDg  project 07,500 
Amonntthatean  (hi  proQtably  expended  in  fiscal  year  ending  J  nne  30, 1888    75,000 
Snbmitted  In  compliance  with  reqairements  of  seotion  3  of  river  and 
harbor  aeta  of  18(96  and  1867. 


BXPOST   OF  UIUTKirAMT  O.  H.  CARTKB,  COKP8  OF  XNOimKItS. 

VmrxD  States  ENaimxR  Office, 

Savan*ak,  Ga.,  Junt  30, 1886. 

Qenxbu.  :  I  bave  tbe  honor  to  Bnbmtt  tbe  following  report  of  operations  for  i) 
proving  tbe  harbor  at  Bmnswiok,  Ga.,  for  tbe  fiscal  year  ondiugthisdato: 

On  acooant  of  lack  of  fnnds  no  work  was  done  here  daring  the  year.  An  ezamii 
tion  made  dnring  tbe  ptesent  month  shows  tbe  Jetty  to  be  in  good  condition,  the  r« 
being  well  cemented  together  by  oyster  shells  and  barnacles. 

Dnring  the  year  a  few  wharves  nave  been  boilt  oat  beyond  tbe  aathorized  bnl 
bead  line.  Tbie,  together  with  the  method  of  moorinc  vessels  at  right  angles  to  t 
wharves,  has  oansed  some  shoaling  along  the  city  front.  Tbe  9-foot  cnrre  abo 
HoCnUoncb's  Wharf  has  poshed  oat  almost  to  the  sailing  range,  and  the  channel  A 
fined  by  these  corves  has  narrowed  150  feet  daring  the  year.  The  13-foot  mean  lo' 
water  channel  at  tbe  lower  end  of  the  city  has  narrowed  somewhat,  and  doea  n 
ext«od  ap-atream  as  far  by  375  feet  as  at  tbe  close  of  last  year.  Opposite  tbe  opp 
end  of  the  Jetty  the  ohannel  defined  by  these  cnrvea  has  widened.  lucieaBed  in  reg  ~-e^ 
larit]^  and  worked  down-stream  in  places  abont  350  feet.  The  snoal  middle  gron|  r^~~- 
baa  fumoat  dieappeared.  '  ~ 

The  length  of  the  ehoal  between  the  npper  and  lower  S-fathom  carves  is  no..  _,„ 
feet,  with  %  leaat  mean  low-water  depth  on  the  range  of  10.1  feet^  a  shoaling  of  nt 
a  fbot  having  taken  place  dnring  the  ^ear. 

I  append  a  table  of  commerolal  statistics  of  the  port,  famished  by  tbe  collector  i 
enstoms.  The  export*  bave  increased  from  91193,000  in  1875  to  |:^0S3,96a  in  1881  . 
Tbesbipmenta  of  Inmber,  coastwise  and  foreign,  dnring  the  year  of  IBSSamoantedl 
B9,750,(N)0  feet.  Tbe  trade  in  navat  stores  has  almost  trebled  in  tbe  last  5  yeais,  tb 
foreign  shipments  during  this  period  having  increased  at  a  stilt  greater  rate.  In  18fi 
only  foor  vessels  were  required  to  carry  the  naval  stores  shipped  foreign,  while  i 
1886  twenty-eigbt  vessels  were  required  to  carry  the  84,983  barrels  of  rosin  s~ 
■pinta  of  torpentine  exported. 

A  ohart  showing  the  preaent  ocniditlon  of  the  Improvement  Is  transmitted  herewith 
Very  reapeotftilly,  yonr  obedient  servant, 

O.  H.  Carter, 
Fint  lAentenant,  Corpt  of  Bitginttrt. 

CoL  Q.  A.  QlLLMORK, 

Ccrpt  of  Bngintat,  V.  8.  J.. 
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The  plau  for  the  improvemetit  of  the  entrance  to  Cumberland  Soon^ 
Georgia  aixl  Florida,  submitted  with  my  report  of  June  30, 1879,  priotea 
as  Appenilis  1 8,  Annual  Report  of  the  Chief  of  Engineers  for  1879,  com- 
prises the  constrQCtion  of  two  low  jetties  composed  of  riprap-stoneresting 
apou  a  foundation  mattress  of  logs,  or  logs  and  brush,  starling,  respect- 
tively,  from  the  shores  on  opposite  sides  of  the  entrauce  and  extending 
seawards  across  the  bar  upon  lines  so  directed  that  the  outer  ends  will 
be  parallel  to  each  other  and  from  3,000  feet  to  3,500  feet  apart,  or  BQch 
distance  as  may  hereafter  be  deemed  necessary.  The  available  low- 
water  depth  has  heretofore  varied  from  11  feet  to  13  feet,  with  a  nwan 
rise  and  fall  of  tides  of  abont  0  feet  Two  low  jetties  reaching  entirelj 
across  the  bar  would  bo  expected  to  maintain  a  low- water  channel  not 
less  than  20  to  21  feet  deep.  Greater  depth  may  be  secureil  by  carry- 
log  the  jetties  to  higher  levels. 

The  cost  of  the  work  was  estimated  at  (2,071,023. 

On  accoant  of  the  small  appropriations  hitherto  made  for  tbisim- 
provement,  entirely  disproportionate  to  its  magnitude,  and  the  freqaeot 
and  prolonged  saspension  of  operations  resulting  therefrom,  this  oiigi' 
nal  estimate  of  cost  will  probably  be  considerably  exceeded. 

Four  appropriations  have  thus  far  been  made  for  improving  theeo' 
trance  to  Cumberland  Sound,  aggregating  $255,000. 

No  work  was  done  on  the  jetties  during  the  fiscal  year  just  cloeri, 
DO  funds  being  available  for  the  purpose. 

SDKMABY  OF    WOBE  DONE  TO  THE  PBESENT  TIUE. 

North  jetty. — This  work  was  commeuced  in  Jane,  1881.  From  il' 
shore  end  on  Cumberland  Island,  the  foundation  course  or  apron,  con- 
elstiog  of  log  and  brush  mattresses  overlaid  with  broken  stone,  extendi 
2^00  feet  on  a  range  bearing  south  03^  degrees  east,cro8StngCumberl«i<l 
Channel.  It  then  follows  a  range  bearing  south  80  degrees  east  for » 
length  of  5,172  feet.  The  total  leugth  of  ibe  aiiron  is  therefore  at  present 
7,372  feet.  Its  seaward  end  is  located  in  shallow  water.not  far  from 
the  North  Breakers,  north  of  Pelican  Sboal.  The  mattresses  are  from 
25  to  52  feet  wide,  and  from  19  to  22  inches  thick.  At  the  dee)>er  por- 
tions of  Cumberland  Channel,  for  a  length  of  1,403  feet,  a  second  course 
of  mattresses,  20  feet  to  25  feet  wide,  rests  upon  the  bottom  ooutse. 
Here  the  foundations  for  two  spurs  were  also  laid  on  the  south  side  of 
the  jetty.  Thus  far  15,612  cubic  yards  of  riprap  stone  have  been  used 
in  the  work. 

South  jetty.~~The  south  jetty  was  comaienced  in  June,  1882.  lU 
starting  point  is  located  on  the  eastern  shore  of  Amelia  Island,  about 
6,700  feet  from  Fort  Clinch.  The  bottom  course  has  been  laid  to  an 
^gregate  length  of  7,667  feet,  the  mattresses  varying  from  40  to  lOO 
feet  in  width.  The  jetty,  from  its  starting  point  on  Amelia  Island,  fol- 
lows a  course  due  east  for  a  distance  of  1,619  feet.  Thence  it  is  laid  , 
for  the  balance  of  the  length  of  bottom  conrse  so  far  constructe<l,  upon 
a  range  north  68  degrees  32  minutes  east.  The  mattresses  arc  atout  18 
inches  thick,  and  are  loaded  with  an  average  of  12  inches  of  stone.  For 
about  half  a  mile  the  jetty  is  laid  in  comparatively  shallow  water;  the 
rest  of  the  work,  extending  seaward,  passes  through  water  of  from  17  to 
20  feet  depth  at  mean  low  tide. 
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Tlie  soatb  Jetty  has  at  present  reached  a  point  apon  the  in&cr  slope 
of  the  bar  whence  another  more  easterly  range  will  be  adopted,  when 
operations  can  be  resamed. 

The  following  quautities  of  material  have  been  employed  iu  the  work 
from  the  beginning  of  operations  to  the  present  time : 
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The  lengths  of  the  fonndation  coorses  of  the  two  jetties,  measured 
along  their  axes,  ate  as  follows  : 

Length  of  fonndation  course  of  north  jetty,  Jane  30, 1886,  7,372  feet 
Length  of  fonndation  course  of  south  jetty,  June  30, 1886,  7,667  feet 

EFFECTS  AND  CO:n)ITIOn  OF  THE  WOBES  OF  IMPEOTEMEKT. 

A  surrey  of  the  entrance  to  Onmberland  Sound  was  made  in  July  and 
August,  1885,  a  chart  of  which^ith  my  report,  dated  Ifovember  28, 
1885,  has  been  submitted  to  the  Department  An  additional  examiua- 
tiou  was  made  in  June,  1886. 

These  investigations  disclosed  some  Interesting  tkctswheu  comparing 
their  results  with  those  furnished  by  asnrvey  made  in  April,  1883. 

Over  large  portions  of  the  bar,  where  the  new  ship  channel  is  to  be 
located,  the  depth  of  water  has  increased.  The  18-foot  low-water  curve 
on  the  inner  slope  of  the  bar,  actually  a  pocket  formed  by  the  eastward 
continuation  of  the  marginal  18-foot  curves  of  Amelia  Basin,  wa8,in 
Angust,  1885,  found  to  have  worked  out  about  3,000  feet  since  1883, 
but  in  June,  1886,  had  again  receded  1,350  feet,  so  that  at  that  time  the 
actnal  advance  since  18^  amoauted  to  about  1,660  feet,  extending  to  a 
point  about  one-fourth  of  a  mile  in  advance  of  the  present  outer  end 
of  the  south  jetty. 

Compared  with  its  location  in  1883,  the  outer  18-foot  curve,  beyond 
tbe  crest  of  iife>  bar,  had  iu  August,  1885,  receded  from  350  to  400  feet, 
but  in  June,  1886,  it  bad  again  moved  seaward  £rom  75  to  220  feet. 
Id  consequence  of  these  changes  the  nearest  distance  between  the 
inner  and  outer  ISfoot  carves  of  the  bar  was  1,000  feet  at  the  end  of 
the  last  fiscal  year,  while  in  April,  1883,  it  exceeded  one  mile. 

Although  at  the  present  time  the  hydraulic  condition  of  that  portion 
of  the  bar  where  the  new  permanent  ship-channel  will  tte  located  is 
DOt  as  favorable  as  during  tbe  first  months  of  the  past  fiscal  year,  it  is 
evident  that  depths  have  generally  increased,  and  the  inner  IS-foot 
curve  has  advanced  about  550  yards  nearer  to  the  bar-crest  since  1883, 
forming  a  pocket  in  conformity  to  the  line  of  channel  designed  to  be 
created.  This  result  may  well  be  ascribed  in  a  large  measure  to  tbe 
recent  seaward  extension  of  the  foundation  of  the  soutb  jetty,  which 
baa  amounted  to  over  3,500  feet  since  December,  1884. 

The  Pelican  and  other  shoals  to  the  north  of  Amelia  Basin  have 
shifted  their  position  to  the  eastward ;  their  aggregate  area  exposed  at 
low-water  in  August,  1885,  was  considerably  less  than  in  1883. 

Tbe  local  deepeuing  of  Cumberland  Channel,  where  it  is  crossed  by 
the  north  jetty,  has  continued.    In  1881,  before  the  work  of  improve- 
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ment  had  been  comtDeDced.  the  mazimum  low-water  depth  was  here 
124  feet  In  1883,  nhen  the  bottom  coarse  of  the  jetty  had  already  at- 
tained it«  present  length,  depths  of  from  16  to  17  feet  had  developed  m 
either  side  of  and  near  to  the  work.  The  survey  of  1SS5  showed  fbr- 
tber  increase  of  depth,  chiefly  to  the  southward,  where  up  to  23  ftet 
of  water  was  fonnd  in  the  month  of  Angast  of  that  year.  Thia  is 
actually  merely  a  deep  i)ool  which  rapidly  becomes  more  shallow  in 
going  further  south  ;  it  probably  owes  its  origin  to  the  wat«r  comUog 
over  the  submerged  Jetty  at  flood-tide.  A  settlemeot  of  aboot  5  £Bet 
baa  taken  place  hero ;  this  matter  mast  be  attended  to  as  soonae  fnoda 
shall  become  available. 

The  shore-ends  of  both  jetties  are  well  sanded  over,  and  the  sluve- 
lines  in  tbeir  vicinity  are  steadily  growing  seawards,  especially  at  the 
sonth  jetty,  where  since  September,  1SS5,  the  low-water  line  has  ad- 
vanced about  1,000  feet,  and  "  Kingsley's  Bank"  is  now  practically 
joined  to  the  shoie. 

The  portions  of  the  north  jetty  bare  at  low-water  are  in  good  condi- 
tion, the  stone  covering  being  well  compacted  by  the  growth  of  bar- 
nacles. Where  logs  of  mattresses  are  exposed,  the  work  of  the  teredo 
can  be  observed,  but  no  material  damage  seems  to  have  been  done. 
The  mattresses  of  tbe  south  jetty,  laid  in  1884  and  1885,  have  aanded 
over  well. 

The  12-foot  and  18-foot  curves  forming  tbe  margins  of  the  deep 
anchoring  ground  kuown  as  Amelia  Basin  hare  not  materially  changed 
their  positions  of  late  years,  escept  that  at  a  point  about  2,000  feet 
sontheast  of  tbe  present  seaward  end  of  tbe  north  jetty  tbe  northern 
marginal  12-foot  curve  now  bulges  out  northward,  forming  a  poi^et 
fh>m  1,200  to  1,500  feet  long.  The  pocket  is  located  upon  the  site  of  > 
shoal  which  was  formerly  bare  at  low  water  or  bad  depths  of  from  1 
foot  to  4  feet.  Further  uortb,  on  the  range  of  the  pocket,  the  deepest 
water  in  this  vicinity  is  found,  and  it  is  possible  that  a  new  channel 
may  be  formed  here  tbat  will  ultimately  take  Xhe  place  of  Cumberland 
Channel  when  tbe  latter  shall  have  been  obstracted  by  raising  the  crest 
of  the  north  jetty,  unless  it  is  prevented  by  an  early  extension  of  ti» 
jetty. 

^Noticeable  cliauges  in  tbe  sailing  line  across  tbe  bar  are  to  be  recorded. 
In  1880,  vessels  approaching  trom  the  sea  followed  a  course  bearins 
west-southwest,  practically  parallel  to  the  second  range  upon  which  tbe 
south  jetty  was  since  laid,  and  about  1,200  feet  to  tbe  northward  of  it 
In  IbSl,  however,  the  line  in  approaching  the  bar  had  a  direction  almoti 
due  west  until  it  intersected,  somewhere  in  the  vicinity  of  the  crest  of 
the  bar,  tbe  line  of  1880,  which  the  vessel  then  followed.  Tbe  bar- 
channel,  therefore,  formed  an  obtuse  angle  opening  soathward.  In  1883 
the  channel  had  again  straigbtfined  ont,  but  had  traveled  about  200  leet 
soathward,  with  nearly  tbe  same  bearing  as  in  ISSO.  It  remained  in 
that  position  for  over  two  years,  but  in  September,  1835,  another  soath- 
ward movement  was  observed,  parallel  to  the  former  direction  and  ap- 
proaching tbe  south  Jetty  to  within  from  800  to  880  feet,  still  running 
a  straight  coarse. 

In  April,  1886,  another  chauge  occurred,  similar  in  character  to  that 
which  took  place  in  1881.  •  The  sailing  line  on  the  inner  slope  of  tbe  bar 
had  moved  still  f\irtber  south,  and  was  then  about  600  feet  north  of  tbe 
present  seaward  end  of  tbe  Jetty,  but  on  tbe  crest  of  the  bar  it  formed 
an  angle,  passing  almost  due  east  across  the  outer  bar-slope  into  deep 
water.  If  the  Jetty  were  extended  on  its  present  range  about  1,0(W 
yards,  it  would  intOTsect  the  outer  leg  of  the  angle  of  the  sailing  line. 
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A  strong  ebb  current  sets  to  the  soatliea«t  across  the  soath  jetty, 
which  has  settled  somewhat  at  the  angle  formed  by  its  two  range  lioes. 

It  is  evident  that  the  extension  of  both  jetties  should  be  proceeded 
■with  vigorously  to  promote  the  connection  of  the  18  foot  carves  on  the 
inner  and  outer  slopes  of  the  bar,  and  to' prevent  the  channel  of  navi- 
gation from  shifting  fVom  place  to  place.  By  comparison  with  the  chart 
of  1813  the  length  of  the  bar  channel  between  the  18-foot  curves  has 
diminished  4,5U0  feet,  and  its  leiist  practicable  depth  has  increased  1 
foot;  the  sboalest  low-water  sounding  in  the  present  range  is  now  U 
feet,  whereas  heretofore  13  feet  was  the  greatest  available  depth. 

With  any  fiinds  that  may  become  available,  it  is  proposed  to  extend 
tbe  fonndatiou-conrse  of  the  jetties  and  raise  them  to  a  higher  level, 
and  to  protect  by  suitable  works  the  north  jetty  from  undermining  by 
sconr  where  it  crosses  the  deep  portion  of  Cumberland  Channel. 

The  advantages  possessed  by  the  port  of  Femandina,  on  account  of 
its  large  capacity  and  well-sheltered  anchorage^  have  been  referred  to 
in  previous  Anunal  Reports.  Attention  is  invited  to  the  commercial 
statistics  appended  to  the  accompanying  report  of  my  assistant,  First 
Lient.  O.  M.  Carter,  Corps  of  Engineers.  It  appears  from  them  that 
tbe  total  commerce  of  the  harbor  ot  Fernandina  during  the  eleven  years 
ending  December  31, 188S,  was  valued  at  $31,040,235. 

This  work  is  located  in  two  collection  districts,  tho  nortli  jetty  being  in  the  colleo. 
tioa  district  of  Saint  Mary's,  Oo.,  and  the  SQUth  Jetty  in  that  of  ForDaodiaa,  Fla. 
Fernandina  is  tho  nearest  port  of  entry.  Import  duties  collected  dnriDg  the  year 
It^,  |;!,451. 

The  following  appropriations  have  been  made  for  tbe  improvement 
of  the  entrance  to  Cumberland  Sound: 

By  Mt  of  CoogKes  Approved  June  14, 1880 |30,000 

By  act  of  CoDgTess  approved  March  3,  1881 100,000 

By  act  of  Congress  paasedAaKUSt  2,  1882 SO,  000 

By  act  of  CoDgrcsaapptoved  Jaly5,  ieS4 7S,000 

Total 235,000 

The  expenditures  to  June  30, 1886,  aggregated  $261,235.36. 
Since  the  cost  of  tbe  approved  project  is  estimated  at  $2,071,023,  an 
aggregate  sum  of  $1,816,023  remained  to  be  provided  for  by  appropri- 
ations on  July  1, 1886. 

A  chart  of  the  entrance  to  Cumberland  Sound  showing  condition  of 
tbe  improvement  to  June  30, 1886,  and  the  report  of  First  Lieut.  O.  M. 
Carter,  Corps  of  Eogineers,  with  commercial  statistics  furnished  by  the 
collector  of  the  port  of  Femandiua,  are  herewith  transmitted : 

Monet/  statement. 

July  1,  1885,  amonnt  available (3,696  31 

July  1,  IH8I),  amount  expended  dnrluK  fiscal  year,  ezclnsire 

of  liabilities  ontstanding  July  1,  1885 $2,566  69 

July  1,1886,  oatstanding  Babilities 366  96 

2,933  67 

July  1,1886,  amwiiit available 764  64 

Amonnt  appropriated  by  act  approved  Aagnst  5, 1886 112,000  00 

Amount  available  for  fiscal  year  ending  Jane  30,1887 113,264  64 


{Anionnt  (estimated)  teqalred  for  completion  of  existing  project 1,693,523  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  endiog  Jane 
30,  ISSe 600,000  00 
Submitted  in  compliance  with  reqalrements  of  section  2  of  river  and 
haiboT  acts  of  18G6  and  1867. 
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BBPOKT  OF  LIBUTKNANT  O.  H.  CABTEK,  COBFS  OF  ENGINXSBS. 


Colonel  :  I  have  the  hoDor  to  anbmit  the  followiog  report  of  operationa  for  im- 
proTJDg  tbe  entrance  to  Cnmbeilaiid  Soand,  Oeorcia  and  Florida,  during  the  fltcal 
jear  ending  this  date.  On  acooont  of  lackof  fondano  work  was  doneou  either  Jettf 
daring  thti  year. 

DoTiDg  the  moD 
diHcloseawnio  im,  „   .  .....  ,._._. 

north  Jotty  the  high-wa(«r  lino  had  advanced  aeavard  firam  200  to  S90  feet,  and  tb» 
low-water  line  from  350  lo  450  feet.  Near  the  Boath  Jetty  the  high-wat«r  line  had 
extended  seaward  from  'JtiO  to  220  feel,  and  the  low-water  lioe  from  200  to  300  feet. 

The  ehoals  along  the  northern  aide  of  the  ohannol  had  dimlDished  in  area,  and  bad 
ahlfted  to  the  eastward  from  1,000  to  2,!JO0  feet,  one  ehoal,  bare  at  low  wat«r,  haTiDK 
formed  near  Btation  E  (the  north  domo  of  the  wreck  of  the  City  of  Anstin),  where  in 
18SJ  there  waa  a  depth  of  &om  10  to  15  feet  of  water. 

Near  the  aeaendof  the  north  Jetty  the  2-fathomoiuve  had  pnBbed  northward,  fonn. 
ing  a  pocket  about  1,500  foet  loog,  where  in  1B83  there  was  only  from  t  to  4^  feet  of 
water.  This  same  curve  had  moved  southward  near  Station  £  about  500  feel^  and 
bad  pnshed  in  a  nortbeaeterly  direction  out  over  the  bar.  The  inner  3-fathom  cnrv« 
had  crossed  the  aonth  Jetty  about  2,1(XI  feet  beyond  the  angle,  and  pushed  to  ths 
soatheaatward  about  2,350  foot.  In  the  bar  channel  thiscarve  had  advanced  seaward 
over  3,000  feet,  while  the  outer  3-fathom  carve  bad  moved  shoreward,  encroachiuE  on 
the  bar  from  3^0  to  400  feet.  The  onter  bar-cbannel  bad  moved  to  the  southward  600 
feet. 

An  examination  made  dnring  the  present  month  shows  that  the  shore  ends  of  both 
(ettiea  are  well  sanded  over.  Those  portions  of  tho  north  jotty  visible  at  low  water 
ara  in  eood  condition,  the  rock  covering  boioK  cementod  into  a  solid  mass  by  shells, 
barnacles,  &.c.  Where  the  logs  are  exposfid  they  have  been  attacked  by  the  teredo^ 
hot  no  sensible  damage  has  been  done  to  the  work.  The  shore  line  is  makinc  ant  at 
the  ends  of  both  Jetties.  The  low -water  line  near  the  south  Jotty_  has  extended  sea- 
ward since  September  about  1,000  feet,  and  "Kingsley's  Bank"  is  now  praclically 
Joined  to  the  shore. 

The  Pollcan  and  other  shoals  to  the  north  of  the  channel  have  increased  in  am 
and  have  shifted  their  position  since  September,  but  time  was  lacking  to  Instrumeiit- 
ally  determine  Uiese  changes.  A  strong  ebb  current  now  sets  to  the  southeast  across 
the  Bonth  Jotty,  and  somu  subsidence  has  occurred  near  the  angle.  The  mattre»gM 
laid  in  1684-'^  have,  however,  sanded  over  well,  and  an  average  shoaling  of  aboat 
1  foot  has  taken  place  on  this  section  of  tho  Jetty. 

At  a  point  about  I,TOO  feet  from  Che  shore  end  of  the  north  Jetty  a  eettlemeot  of 
abont  5  feet  haa  taken  place.    The  rest  of  the  Jetty  is  in  good  condition. 

On  the  northern  side  of  the  bar  channel  the  16-foot  cnrve  baa  moved  to  the  boutb- 
ward  since  September  about  1,300  feet.  On  the  southern  side  of  this  channel  it  hsa 
moved  in  the  same  direction  about  150  feet. 

The  inner  3-fathom  curve  docs  not  extend  out  so  far  by  1,350  feet  as  In  September, 
while  beyond  the  bar  this  curve  has  moved  seaward  from  76  to  220  feet-  Theeaateru 
end  of  the  bar  chunnc!  has  shifted  to  the.southword  since  September  a  distance  of  ovec 
l,t300feet,meaBnTedalongtbeou(ercreBt  of  the  bar,  the  rateof  change  in  this  direction 
h«ing  ten  timea  greater  than  auy  hitherto  known.  The  length  of  the  bar  channel  be- 
tween the  3-fathom  curves  haa  diminished  by  4,500  feet  since  1843  and  its  least  deplli 
haa  inoieaaed  1  foot.  Tho  sboalest  low-water  sounding  en  the  new  range  is  at  present 
14  feet,  and  vessels  drawing  19  feet  are  being  carried  over  the  bar. 

Commercial  statistics  of  the  port,  furutshed  by  the  collector  of  cuatoms,  &re  ap- 
pended hereto.  Additional  information  eoncorning  the  commerce  of  the  port, -whicli 
will  be  forwarded  directly  to  j'ou,  is  being  prepared  by  the  receiver  of  the  Florida 
Railway  and  Navigation  Company. 

A  chart  showing  the  condition  of  tbe  jetties  and  the  present  depths  on  the  bar  is 
forwarded  herewith. 

Tery  reapectfnlly,  your  obedient  servant, 

O.  H.  Carter, 
Fir*t  Lintl.  o/ Engin^tn. 

Col.  Q.  A.  QlLLUOBE, 

Coiy*  <tfE^iineeri,  V.  S.  A. 
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M  14. 

mPBOTEHENT  OF  INSIDE  PASSAGE  BETWEEN  FEBNANDDfA  AND  SAINT 
JOHN'S  RITER,  FLORIDA. 

Appropriations  for  the  improrementof  this  route, aggregatjog 978,00(1, 
vere  made  at  various  times  between  the  years  1828  and  1838.  A  ftirtbet 
appropriation  of  $10,000  was  made  in  1874,  and  two  oCbera,  of  t7,00l) 
each,  by  the  acta  approved  March  3, 1879,  and  Jane  14, 1880,  respectively. 

Only  (2,565.66  of  the  amount  last  appropriated  bad  been  expended 
when  the  work  vas  stopped. 

As  aaggested  in  previous  reports,  the  recently  completed  direct  line 
of  railway  between  Feroandiua  and  Jacksonville  and  the  improTemest 
of  the  bar  at  the  month  of  Saint  John's  Biver  afford  passengers  and 
freight  a  choice  between  transit  by  rail  and  transit  by  sea  and  river  b; 
coasting  steamers,  and  the  Qecessify  for  continuing  the  improrementm 
this  inside  passage  is  therefore  not  urgent  at  the  present  time;  still  tbe 
inside  passage  between  Savannah  and  Jacksonville,  which  actoallf 
continues  far  into  the  interior  of  Florida  by  means  of  the  Saint  John's 
Mver,  may  be  considered  a  valuable  water  route  for  many  parposes.  Its 
Importance,  in  the  case  of  the  United  States  becoming  involved  in  vu 
with  a  maritime  power,  has  been  pointed  out  in  former  reports.  Ita  im- 
provement, when  undertaken,  should  be  on  a  liberal  scale. 

The  following  appropriations  have  been  made  for  this  work  since  1871: 

By  oot  of  Congress  approvedJoDe  23, 1B74 , |10,t(0 

By  kot  of  Congress  approved  Much  3,1679.... 7,0(11 

Byact  of  Congress  approred  Jnoe  14,  lueo i.ttHI 

Total W,OW 

The  total  expenditures  since  1874,  including  the  cost  of  survey,  wen 

$19,565.65. 
Thii  inland  roate  is  partly  in  the  oolleotion  dintriot  of  Fematidina,  and  parti;  ia 

that  of  Saint  John's,  of  which  Femsndinit  and  JaolcsouviUe  are  the  respectire  pottt 

of  entry. 

Money  statement. 
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APPENDIX  N. 


QfPBOTEHENT  OF  BITEBS  AKD  HARBOBS  IN  THE  STATE  OF  EXOBIDA. 


REPORT  OP  LIBUTBFANT  WILLIAM  M.  BLACK,  COBPS  OP  BNQINBEB8, 
OFFICES  IN  CBAB6B.  FOB  TffB  FISCAL  TBAR  BifDlNO  JOSE  30,  1886, 
WITS  OTBEB  DOCUMENTS  BBLATIKG  TO  THE  W0BE8. 

IMPBOTEHENTS. 

1.  Saint  John's  Blver,  Florldk  9.  Harbor  at  Cedar  Ke^a,  Florida. 

3.  Cpp«r  Saint  John's  Biver,  Florida.  10.  Manatee  Biver,  Florida. 

3.  Toluria  Bar,  Florida.  11.  Calooaahatcbie  Biver,  Florida. 

4.  Tampa  Bay,  Florida.  12.  Apalaobicola  Biver,  Florida. 

5.  ApalacbioolaBaj,  Florida.  13.  Withlaooochee  Biver,  Florida. 

6.  Sawanee  Biver,  Florida.  14.  Bemovlng  sunlcen  vessels  or  croft  ob- 

7.  Key  West  Harbor,  Florida.  atrnoting  or  endangering   naviga- 

8.  Feaae  Creek,  Florida.  tion. 


United  States  ENaiNEEE  Office, 

Jacksonville,  Fla.,  July  28, 1886. 
Genbbal:  I  bave  tbe  honor  to  transmit  herewith  my  annoal  reports 
apoD  the  works  of  rivor  and  harbor  iiui)rovenient  under  my  charge  for 
the  fiscal  year  endim;  June  30, 1886. 

Very  respectfally,  your  ottedieut  servant, 

W.  M.  Black, 
First  Lieut,  of  lEngineert. 
Brig.  Geo.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


N  1. 

niPBOTBUENT  OF  SAINT  JOHN'S  EIVEB,  FLOBIDA. 

Operations  for  improving  the  channel  over  tbe  bar  at  the  month  of 
tbe  Saint  John's  Biver,  Florida,  daring  the  past  fiscal  year  were  carried 
OQ  ftvm  the  beginning  of  tbe  year  until  September  23,  ISSii.  The  work 
was  done  nnder  contract,  and  in  accordance  with  the  larger  of  two  proj- 
ects submitted  to  the  Chief  of  Engineers  by  the  oiBcer  then  in  charge, 
June  30,  1879,  and  printed  as  part  of  Appendix  17,  Annual  Beport  ot 
tbe  Chief  of  Engineers  for  1879. 
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PROJECT  OP  mPROVEMEKT. 

"The  plan  of  Improvement  essentially  consists  in  the  ponstroction  of 
tTO  low  jetties,  bailt  of  riprap-stone,  sapported  b;  a  foaodatioD  mat- 
tress or  platform  of  logs,  with  a  mattress  hearting,  wherever  foand  prac- 
ticable, to  rednco  the  cost  of  the  work. 

Of  the  two  plans  discnseed,  which  differed  from  each  other  in  mag- 
aitade  and  probable  effects,  the  more  comprehensive  one  has  been 
adopted.  This  plan  provides  for  the  constrnction  of  two  long  jettaes, 
starting  from  the  opposite  shon^s  of  the  entrance  and  extending  sea- 
ward across  the  bar.  It  was  intended  thereby  to  establish  a  mid-chan- 
nel depth  of  15  feet  at  mean  low  water.  The  nsaal  available  low-water 
depth  over  the  bar  in  its  unimproved  condition  was  6  feet,  more  or  less, 
with  a  mean  rise  and  fall  of  tides  ofabont  5  feet  The  costof  this  proj- 
ect was  estimated  at  $1,306,409. 

In  order  to  secure  the  fall  benefit  of  an  increased  low-water  depth  on 
the  bar,  as  contemplated  by  the  project,  it  will  be  necessary  to  improve 
some  defective  reaches  of  Saint  John's  Hiver  between  the  bar  and  tbo 
city  of  Jacksonville,  the  cost  ofwhich  has  been  approximately  estimated 
atW20,000. 

These  additional  works  are  considered  to  be  properly  the  sabject  of 
a  special  project  and  appropriation.  If  it  shoald  be  0oally  decided  to 
include  them  nnder  the  general  head,  *<  Improvement  of  Saint  John's 
River,"  the  estimate  of  the  cost  of  the  project  given  above  mast  be 
correspondingly  increased. 

Since  the  adoption  of  the  existing  plan  of  improvement  of  Juno  30, 
1879,  four  appropriations  have  been  made  by  Congress  for  the  work, 
aggregating  ff525,000.  Previously  an  aggregate  snm  of  $57,176.28  was 
expended  in  dredging  for  the  temporary  improvement  of  the  bar  cb«i- 
nel  since  18G5. 

For  making  the  preliminary  sorveys  and  preparing  the  project,  the 
sum  of  $2,523.74  was  expended." 

SUMUARY  OP  OPBBATIOKS  PRIOR  TO  JUNE  30,  1885. 

South  jetty. — The  foundation  course  or  apron  was  laid  to  an  aggregate 
length  of  6,715.4  feet.  Of  this,  the  shore  branch  is  874  feet  long,  with 
a  tearing  of  N.  46,  45  K.  Tbe  main  line  begins  at  a  point  70  feet  back 
fVom  the  outer  end  of  tbe  shore  branch  and  runs  as  follows,  viz: 

Range  2 N.,  74054' E 3,638 

Range  3  N.,  750  54' E 3B 

Range  4  N..  770  41' E 400 

BangeSN.,  79041'E 400 

Ran§6  6N.,  61o41'E 400 

Range  7  N.,  83°  41' E 400 

Range  8  N.,  85°  41' E 373 

On  ranges  1,  2, 3,  and  a  part  of  i  the  width  of  apron  varies  from  20  to 
87  feet  In  ranges  5,  6,  7,  and  8  the  width  was  increased  to  from  110 
to  120  feet,  on  account  of  the  rapid  cnrrent  already  developed  along  the 
axis  of  the  jetty.  In  all  the  apron  is  covered  with  from  12  inches  to  15 
inches  of  stone.  At  different  points  along  ihe  second  range  the  follow- 
ing additional  courses  have  been  laid,  viz :  A  second  course,  3,209  feet 
long;  athird,2,729  feet  long;  afourth,l,544feetlong;  aflfth,1.317feet 
long;  a  sixth,  903  feet  long;  a  seventh,  127  feet  long ;  an  eighth,  134 
feet  long,  and  a  ninth,  40  feet  long.  In  general  the  mattresses  of  each 
course  were  eight  feet  narrower  than  those  of  the  course  below. 


AWBltoli  S — IlE*OET  6P  llEUTEiJANT  feLACK.  ll^T 

Eight  low  Bpnr-jetties  vere  constrncted,  four  on  each  side  of  the  jetty, 
opposite  to  each  other.  They  are  located  at  distances  of  from  500  to 
1,800  feet,  fh>tD  theangleof  tbejnnctionof  the  main  line  with  the  sbore 
branch.  Tt^ese  epars  are  fonned  of  two  conrses  of  mattresses,  the  lower 
ODOB  projecting  fTOm  81  to  98  feet  beyond  the  edges  of  the  apron  of  the 
main  line.  Those  laid  on  the  north  side  are  76  feet  wide,  and  those  on 
the  sonth  side  100  feet  wide.  The  original  foundation  coarse  of  the 
main  line,  was  widened  to  arrest  the  deatmctive  action  of  very  strong 
oorrents,  developed  alongside  of  and  across  the  work.  A  revetment  or 
apron  of  mattresses,  varying  in  width  fjrom  10  to  100  feet,  beginning  at 
tbe  low- water  mark  and  extending  2,652  feet,  was  laid  on  the  sooth  side. 

Tfae  foundation  was  still  farther  broadened  by  placing  a  revetment  or 
apron  on  the  north  side  similar  to  that  on  the  south.  This  revetment 
began  at  the  second  spnr  from  the  shore  and  extended  seaward  a  dis- 
tance of  1,703  feet,  the  width  varying  from  70  to  100  feet. 

Between  spurs  2  and  3,  upon  a  length  of  300  feet,  tiere  seems  to  be 
less  stability  than  in  tbe  rest  of  the  jetty.  Here  the  greatest  settle- 
ment has  taken  place,  and  as  it  had  been  built  np  as  a  wall  with  steep 
sides,  it  was  forUier  atreugtbened  by  a  sort  of  bnttreaa  compoaed  of  log 
mattresses  and  riprap-atone,  in  all  respects  similar  to  the  construction 
of  the  jetty.  This  buttress  leans  or  abuts  against  thejetty  for  a  distance 
of  about  120  feet^  parallel  to  the  axis,  and  is  formed  of  six  coorses  of 
mattresseB,  the  lower  course  being  36  feet  wide  and  the  top  course  14 
feet. 

For  holding  the  mattress  work  in  place  and  in  building  np  tbe  south 
jetty,  the  amount  of  riprap  stone  employed  from  the  beginning  of  oper- 
ations to  June  30, 1885,  aggregated  60^344.5  cubic  yards. 

North  jetty. — The  total  length  of  this  jetty  in  place  waa  2,617.5  feet. 
The  west  end  was  extended  shoreward  908  feet  during  the  fiscal  year 
1884-'85,  to  fill  a  channel  which  had  threatened  to  form  around  it.  The 
jetty  consists  of  a  single  course  of  mattresses  12  to  100  feet  wide,  covered 
by  from  9  inches  to  12  inches  of  stone,  with  its  axis  on  a  single  range 
bearing  8.  73  B. 

Up  to  June  30, 1885,  tlie  total  expenditures  for  both  jetties,  inclnding 
outstanding  liabilities,  were  $494,074.05. 

opbRahons  dubinq  the  fiscal  YEAE  BKBIWG  JDNE  30,  1886. 

On  Jnly  1, 1885,  the  balance  on  hand  available  for  work  was  $30,925.95* 

Operations  were  continued  under  tbe  contract  with  Mr.  A.  Ames  How- 
■  lett,  of  Syracuse,  N.  T.,  as  stated  in  the  Annual  Report  for  1885,  at  75 
centfl  per  aqnare  yard  for  mattresses  and  $3.10  per  cubic  yard  for  stone. 
The  mattresses  were  of  tbe  style  described  as  "  first  design  "  in  that  re- 
port   Work  was  discontinued  September  23, 1885. 

SoKth  jeHy.— Twenty-eight  and  ninety-three  one-hnndredths  cubic 
yards  of  stone  were  placed  on  low  parts  of  tbe  jetty. 

North  jetiy. — Fourteen  mattresses,  with  an  aggregate  length  of  1,339 
feet  and  a  width  of  from  50  to  100  feet,  were  placed  in  the  line  of  the 
jetty,  to  which  must  be  added  371  feet  of  shore  protection.  These  were 
ballasted  with  3,910.98  cubic  yards  of  stone. 

In  June,  1886,  the  annual  sorvey  of  the  bar  waa  made  by  Mr.  A.  W. 
Barber,  assistAnt  engineer. 

From  the  commencement  of  the  fiscal  year  tbe  work  was  under  the 
charge  of  Capt,  W.  T.  Bossell,  Corps  of  Engineers,  until  he  was  relieved 
by  me  April  26, 1886,  by  virtue  of  paragraph  2,  Special  Orders  No.  89, 
Headquarters  of  the  Army,  Adjutant-General's  Office,  Washington, 
April  16, 1886. 
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OONDinon  OF  the  WOBE  JUME  30,  1886,  AND  EPFE0T8  ON  THE  BAS. 

The  Boatb  jetty  has  a  length  of  836  feet  completed  to  an  average 
height  of  2  feet  above  mean  low  water,  and  a  total  length  of  0,715.42 
feet. 

The  north  jetty  baa  a  length  of  374  feet,  with  an  average  height  of 
18  inches  above  mean  low  water,  and  a  total  length  of  4,330.74  feet. 

A  comparison  of  the  survey  of  1886  with  that  of  1885  shows  the  fol- 
lowing chanf^es  in  the  lines  of  the  river  and  ocean  : 

Sooth  of  the  river  the  high-water  line  shows  a  more  regular  carve 
than  it  had  last  year.  In  the  vicinity  of  the  jetty  it  has  receded  about 
140  feet,  bat  is  75  feet  outside  the  shore  end  of  the  jetty.  Two  thousand 
five  hundred  feet  below  the  jetty  it  has  pushed  out  about  150  feet.  The 
low-water  line  on  the  south  shore  is  practically  nncbanged. 

On  the  north  shore  the  high-water  line  has  also  receded..  From 
Hanlover  Creek  to  the  river  the  average  amount  of  recession  is  50  feet, 
from  this  point  for  2,500  feet  it  is  250  feet,  and  near  Fort  George  Inlet  25 
feet.  The  shore  end  of  the  north  jetty  is  now  200  feet  outside  high-water 
mark.  The  low-water  line  is  practically  nnchauged,  excepting  at  Fort 
George  Inlet,  where  a  large  bank  has  made  out  from  the  shore. 

The  changes  in  the  area  inclosed  by  the  Cfoot  curve  of  the  bar  are 
very  marked.  This  area  fonnerly  extended  from  the  north  shore  across 
the  jetty  lines  to  the  old  ship-channel.  It  is  now  divided  into  three 
distinct  parts,  one  south  of  the  south  jetty,  one  between  the  jetties, 
and  the  third  north  of  the  jetties. 

The  first  is  increasing,  and  apparently  will  cross  the  old  ship-channel 
as  soon  as  the  sailing  gap  in  the  south  jetty  is  closed. 

The  second  lies  across  the  jetty  entrance,  is  bounded  on  the  soath  b; 
the  new  jetty  channel  and  on  the  north  by  a  channel  running  north- 
east across  the  end  of  the  north  jetty  to  deep  water.  This  portion  is 
very  powerfully  acted  upon  by  what  may  be  called  the  jetty  currents. 
Its  present  tendency  is  to  cut  out  on  the  north  side  and  bnild  up  on  the 
eonth,  and  it  will  all  t>e  moved  eventually  to  make  room  for  the  jetty 
channel. 

The  third  part  is  forming  and  protects  the  north  jetty  from  the  north- 
east storms. 

Id  the  present  stage  of  its  constrnction,  the  north  jetty,  while  it  pro- 
tects somewhat  the  mouth  of  the  river  from  encroachments  of  sand 
firom  the  north,  does  not  extend  fitr  enough  to  have  mnch  influence  on 
the  ebb  onrrents  from  the  river.  It  therefore  assists  in  their  constant 
tendency  to  straighten  the  channel  at  the  river  month,  without  properly 
directing  them  after  passing  that  point.  There  is  consequently  a  strong 
tendency  to  cut  now  channels  across  the  line  for  the  jetty  extension, 
eroding  the  bottom  and  greatly  increasing  the  height  required  for  the 
completed  work  and  its  consequent  cost.  If  work  cannot  soon  be  done 
here  these  false  channels  may  even  he  a  source  of  great  injury  to  the  ship 
ent.raDce. 

The  12  and  IS  foot  curves  on  the  outer  slope  of  the  bar  seem  to  have 
been  pushed  slightly  seaward.  The  24  and  30  foot  carves  follow  the 
general  trend  of  the  coast. 

The  profile  of  the  south  jetty  shows  an  average  settlement  of  from  18 
inches  to  2  feet,  jirobably  caused  by  the  partial  destruction  of  the  mat- 
trees  hearting  by  the  teiedo.  It  has  not  been  expected  that  this  heart- 
ing could  bo  preserved  above  tho  general  sand-level.  Beyond  the  shore 
extensions  this  may  be  expected  to  be,  on  the  channel  side  of  the  jetties, 
at  a  depth  nearly  equal  to  the  hydraulic  mean  radius  of  the  improved 
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ubauuel.  Tbis  coDsidcration  vonid  limit  tbe  nse  of  tbe  wood-lieartiiig 
to  ])laccs  wLero  tbe  present  mean  low-water  deptb  exceeds  II  feet.  At 
all  otber  points  it  would  seem  best  to  use  nothing  but  stone  above  tbe 
mattress  foundation.  At  )ireaent  tbe  jetties  are  sanded  up  to  tlieirfull 
beigbt  as  far  as  tbe  Kbore  (i-foot  cnrves. 

In  the  north  jetty  both  ends  have  been  cut  out  by  storms.  Ko  other 
settlement  is  observable. 

The  jetty  chHDnel  has  been  nsed  by  vessels  since  March,  1886.  Its 
deptb  has  varied  from  time  to  time,  the  Jetties  not  being  far  enough  ad- 
vanced to  Bufflciently  direct  the  currents.  On  June  30  there  was  across 
tbe  bar  a  channel  400  feet  wide  at  its  narrowest  point,  8  feet  deep  at 
mean  low  water,  and  with  a  mid-channel  depth  of  8.S  feet. 

Sbonld  there  bo  funds  available,  it  is  proposed  to  .extend  and  raise 
the  north  jetty,  to  move  its  shore'  end  to  high- water  mark,  properly  pro- 
tecting it  from  future  storm  action,  and  as  soon  as  safe  to  close  the 
sailing  gap  in  the  south  jetty. 

SHOALS  BETWEEN  JAOKSONTILLE  AND  THE  BAB. 

The  latest  charts  show  four  poiuts  where  there  is  not  a  continnons 
channel  with  a  least  mean  low-water  depth  of  15  feet,  tIz,  at  Dame's 
Point,,  below  the  mouth  of  Han  Carlos  Creok,  opposite  Baint  John's 
BInff,  and  below  Marsb  Island.  I  would  recommend  that  either  a  por- 
tion of  the  general  appropriation  for  the  improvement  of  tbe  Saint 
John's  Biver  be  made  available  for  an  examination  of  these  points  for 
the  purpose  of  preparing  an  estimate  and  project  for  their  improve- 
ment, or  that  a  special  appropriation  be  made  for  the  improvement  of 
the  lower  Saint  John's  Biver.  The  estimated  cost  of  this  examination 
is  •1,600. 

NECESSITY  FOB  AN  EABLY  APPBOPBLATIQN. 

It  would  aeera  unnecessary  again  to  invite  attention  to  the  yearly  in- 
crease of  the  cost  of  the  completed  work  caused  by  the  many  interrnp- 
tions  and  delays  in  its  construction.  In  addition  to  the  ordinary  dete- 
rioration of  all  unfinished  work,  jetties  built  on  shifting  sand  are  subject 
to  conditions  which  in  the  interests  of  economy  demand  most  urgently 
prompt  action.  The  scour  of  the  partially  directed  currents  across  the 
lines  of  tbe  jetties  deepens  the  water  throogh  which  they  must  be  built, 
and  thus  directly  increases  their  cost.  The  final  sanding  up  is  pre- 
vented and  tbeir  permanency  endangered.  As  an  instance,  in  tbe 
north  jetty  extension  the  material  now  required  is  fully  twice  what 
woald  have  been  needed  could  tbe  jetty  have  been  built  one  year  ago. 
These  conditions  become  moro  marked  as  the  Jetties  approach  comple- 
tion and  as  the  forces  they  produce  become  more  powerful.  In  addition 
to  these  engineering  necessities  are  the  calls  from  the  commercial  inter- 
ests.  For  these  I  would  respectfully  invite  attention  to  the  statements 
in  the  appended  letter  from  the  secretary  of  the  Jacksonville  Board  of 
Trade.  I  would  earnestly  repeat  the  recommendations  of  my  prede- 
cessors that  in  the  interests  of  economy  an  early  appropriation  be  made 
for  carrying  on  tbe  work. 

Thia  impiovement  Ib  located  in  tUe  collodion  district  of  Saint  John's.  JacksanTille 
lathe  neorMtport  of  ootry.  Nenrest  ligUc-bouae  is  Saint  John's  Rivet  Light.  Near- 
eat  fort  in  Fort  Clinch.    Amount  of  divtiea  collected  iu  fiscal  year  tSSC,  tS,»96.38. 
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The  followiDg  ^propriatioDS  have  been  made  for  this  work  since  the 
present  prqject  of  improvement  was  adopted : 

By  act  of  Con^rew  spproTed  June  U,  1S80 $lSS,00t 

By  act  of  Coogrew  ftppTOTed  Uarch  3, 1891 lOO.On 

By  Bot  of  Congreta  passed  Aoffiut  ^  l<ja2 150,a> 

By  Ht  of  CoDgreas  apprared  JdI J  6, 1884 150,000 

Total 5S5,a» 

Tbe  total  expenditnres  to  Jane  30, 18S6,  inclnding  ontstandiDg  lia- 
bilities, were  $523,065.72. 
The  following  papers  accompany  tbis  report : 

1.  Map  of  month  of  rlv«r.    Scale  j^. 

2.  3.  Comparative  maps  month  of  river  1879,  1S83,  1885, 1886.    Scale,  ninf 

4.  Profiles  of  Jetties,  1885, 1886. 

5.  6.  Commercial  statistics. 

Monejf  atatemmt. 

Jnlyl,  188S,  amon at  available t30,9aSK 

July  1, 1886,  amount  expended  during  fiscal  year,  exolnsive  of 

liabUities  outstanding  July  1,  1885 |Se,339  33 

Jalyl,  1886,  ODtstaodingUabUitiea ^»  34 

38,99167 

Jnly  1, 1886,  amonnt  available 1,93418 

AmoaDt  appropriated  by  act  approved  Angnst  5, 1686 150,000110 

Amount  available  for  fiscal  year  ending  June  30, 1887 1S1,SM)8 

(Amonnt  (eetimated)  reqairedbr  completion  of  existing  pK^Jeot 631,409  00 
Amonnttbatoaabeprofitablyezpendedin fiscal yearendingJnne 30,1888  600,000  00 
Submitted  in  compliance  vrlth  requiiemenle  of  seotion  £  of  river  and 
hacbor  acts  of  1866  and  1867. 


COKHERCUL  BTiTisnca. 


Sir  :  Inclosed  please  find  lufotmatioa  asked  for  in  yonr  letter  of  the  19th  nltiiDO. 
Teiy  respectfully,  your  obedient  servant, 

Joseph  E.  Lkb, 
Dtpntii  CoUtetar- 
W.  M.  Black, 

Ftrtt  Utalenant  of  Engineer!. 


Port  itfJa<st»onvilU,  Fla. 
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Talne  ot  eiiwrU  ud  ImpoHa  ud  dntiei  collected. 
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LBTTBB  OF  THX  JACESOMVILLC  BOASD  OF  TRADE. 

Rooms  or  thx  jACKSo:inu.E  Board  of  Tradb, 

Jooifcn»iD((I«,  i^ra.,  July  14,  1860. 
Dear  Sin;  In  legpoiue  to  Tomieqaeet  to  Col.  J.  J.  Daniel,  president  of  this  lioard, 
vhich  was  referred  to  me.  I  bave  the  honor  to  submit  the  accompanjiDg  statemcntH, 
which  have  been  c&refhllf  compiled  by  the  etatiatical  comniitlee  of  tUo  Board  of 
Trade. 

Hoping  the  Information  will  be  of  vnloe  to  joa  in  your  report,  I  have  tbe  bonor 
to  be,  with  high  regards, 

Tonrs,  most  respectfolljr, 

Jaues  M.  Fairuk, 

'Stcretary. 
W.  H.  Black, 

Fint  fAtattnant  tif  Engintert,  U.  S.  A. 


THE   COUMERCtAI.  mTEOEBTS  OF  JACEBONVILLR,  FLORIDA. 

Saint  Jobn't  Bar  eommtrce /or  one  jftor,  frim  January  I,  IS85,  to Decevtber  31, 1885. 

Vesula  entered 466 

Teaselg  cleared 374 

NettoDoage  of  vessels  arriTinff  and  dsparting  (tons) 264,004 

Estiinatad  valne  of  Tossels  aaa  cargoes $34,  &92,31S 

Upon  this  amonnt  shippers  are  reqnlred  to  pay  Increased  Inanrance  over 
that  of  tbe  neighboriDK  ports,  cansed  by  ttke  risks  in  crossing  the  Saint 

John's  Bar,  f rom  )  to  f  per  cent S2G,(JS7 

Together  with  increased  freight  charges  &om  the  same  cause,  00  cents 

pet  ton 178,772 

The  loss  by  delaja,  caosed  by  the  bad  condition  of  the  bar,  6T8da;B !t4,67& 

Damage  to  vessels  and  cargo.es  on  the  bar..  "  "'" 


8timat«d  loss  to  commerce  by  not  having  a  good  harbor  of  refuge  at  the 

monthof  tbe  Saint  John's  Biver,  made  b7  onderwritera' agent 100,000 


Gross  fanrden  on  the  commerce  of  the  city  of  Jacksonville  daring 
the  year  1885,  which  the  completion  of  tbe  Improveatents  on  the 
bar  would  have  saved,... 535,364 

LUHBKB  8HIPICENT8. 

The  total  nnmberoffeet  of  sawed  lumber  shipped  from  tl)e  port  of  Saint 
John's  (Jack80nvine)dnring  the  year  1SB5  was 40,271,150 

Sahtt  John'*  Bar  oontmerce /or  fivf  yeart,  ftoM  January   1,  1880,  lo  December  31,1884. 

VesBela  ent«red 1,888* 

Vessels  cleared 1,697 

Net  toonage  of  vessels  arriving  and  departing.... 1,250,897 

Estimated  valne  of  vessels  and  cargoes _. $172,405,641 
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Upon  thia  amonnt  the  JDoreaMd  inaoi«naeover(h>tof  otber  ueigliboriag 

porta,  cmased  by  liskE  of  this  bat,  is  from  ^  to  {per  cent 1,137,SM 

The  incrcBBed  flight  choTKea  from  the  same  oaiuo  avetaffo  &0,  oenta  per 

ton 7. T „. VT.  574,SM 

Theloaaby  dela.Ti,  caosedby  thebadooedition  of  the  bar,  4,500  dftja...  16S,O0t 

The  loaa  of  vetaelB  and  merchandlM  on  the  bar 90,001 

Loaa  to  eomoieroe  by  not  baviDg  a  good  barbot  of  tcfoge  in  thii  rirer, 
eetlmated  by  UDderwritetVageDt  at  $100,000  per  annnm 600,000 

Total  bnrdeo  od  the  commerce, of  Jacksanville  in  the  last  Ave 
years,  which  the  completion  of  tjie  ImpioTementa  on  the  bar 
would  eave 2,466,5W 

LUMBER  BHIFMUm. 


FoIm  tif  export*  and  import*  and  dutiet  oollwfad. 


Tmt. 

T»laeof 

»POTU. 

Talaeor 
import.. 

DstlMfid^ 

leotad. 

M,«WIM 

.,.3a>«7 

IhBlVM 
l,tMU 

'J  Si  3 

S^  11X77 

Lnmber  shipped  fhim  the  port  of  JacluoDville,  Fla.,  for  the  year  coding 

December  31, 1685,  to  domeatic  porta  was feet..  36,533,000 

To  foreiED  porta do...  8,115,000 

Beaidea  tuia  there  waaahipped  to  domeatio  porta  ted  cedar  liiml>er... do...  30,000 

Bed  cedar  loga do...  1,140 

Lathe 10,001 

One  oar  load  of  pine-knola. 


CUUXKRCIAI.  1HTKBK8TS  OV  JACKSONTILLE. 

The  population  of  JackaoDville  iaBteadily  Increaaing.  ThecitT  and  eohorhan  popu- 
lation In  lere  waa  13,170,  in  18H0  waa  13,470,  In  1883  waa  15,904,  in  U)84  waa  18,740, 
in  1886  was  21,5S9. 

The  total  number  Of  baildinga  in  the  city  of  JacksonTilIe  are  4,361.  There  areU 
mana factoring  cstabliabmeuta,  471  mercantile  buildings,  20botelB,  100  privBte  boatil- 
inghooBCB,  11  livery  atablcs,  5  machine -shopa,  45  warehonees  for  storing  ([oodi,! 
foandriea,  4  boiler  worlis,  6  freight  depcta,  4  brick-yards,  5  ship- yards,  3  marine  rail- 
ways, 7  large  Baw-inills  and  8  BUiogle  and  wood  milts,  I  opera-noose,  17  public  halli, 
39  chnrchea,  14  school- houses,  31  cigar  factoriea,  3  ice  factories,  3  wazon  and  oairiae* 
establish  men  la.  There  are  102  grocers  and  proTision  mercbanta,  with  343  employ**, 
wboee  combined  bnsiness  aggi^gated,  during  1885,  {3,056,422.10.  Eight  grain,  b»3, 
and  flonr  merchants,  with  80  employ^  handled  merchandise  valued  at  $1,354,000. 

Twenty-one  prodnce  and  commission  mercbanta,  with  S7  employda,  sold  gooda  d■^ 
ing  laat  year  to  the  value  of  $606,000. 

The  other  brancbea  of  bnsineas  ore  repreaented  as  follows : 

16  fruit  and  confectionery  atorea,  43  employes $00,600 

({hardware  and  building-material  stores,  125  employ^ 930,000 

16  dry-got  da  honseo,  209  employ^ 1,846,600 

Shoot  and  shoe  atorea,  SSemployfe 240,000 

7  foraiture  atorea,  61  employfes 214,000 

2  musical  instrnmenta,  17  employes 60,000 

8  lnmber  mills  and  naval  stores,  750  employes 1,000,000 

3  book  stores,  19  employ^ 117,414 

16  dmg  atorea,  57  amployfia 168,448 

3  earthenware  stores,  20  employes 90,000 

0  Jewelry  and  curloaity  atorea,  66  employes 171,0)0 
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Twenty-one  cirar  fsctoriea,  450  emploT^*,  coDiDmed,  in  16^  110,400  poondB  to- 
bacco; paid  the  intenial-reTeDTie  collector  $13, 15S  in  stamp  tasee,  and  mode  0,060,02S 
eiRarB,  vataed  at  |200,000. 

Foup  brick-yards,  36  employds,  prodoced  10,500,eoo  brick,  Talued  at  $94,500. 

Three  waeon  and  oairiage  .eatablisbmotits,  nitb  36  euplojis,  $40,000. 

This  is  only  a  partial  record  of  tlie  boBiness  done  in  JacksonTille.  When  bn^nen 
of  the  railroads,  the  shipping  companies,  the  machine  and  boiler  shops,  the  ship 
building  and  repairing,  iron  working  and  castings,  harness,  ice  factories  and  dealers, 
atone  and  terra-eotta  works,  fertilizers,  palmetto  goods,  bmdies,  Ac,  is  considered  the 
•am  (>f  $20,000,000  will  be  a  small  estimate  of  the  actual  business  done  in  the  city. 

REAX  X8TATE. 

The  asseued  valao  of  real  estate  has  increased  from  100  to  300  per  cent,  in  the  lost 
thirteen  years.  In  1973  some  »f  the  best  comer  lots  in  the  oitv  were  offered  for  sale 
at  ftom  ^00  to  $1,000  per  1<M,  of  105  feet  troai  and  running  back  to  the  river.  These 
same  lotaare  nowTalned  at  and  sold  fbr$l,O00per  foot  front;  while  the  properi^y  in 
other  parte  of  the  city  and  in  the  snbnrbs  has  increased  in  a  proportionate  ratio. 

RAILROAD  BUSINRBS. 

There  ore  now  ready  nearly  2,000  miles  of  railway  iu  operation  in  the  State  of 
Florida,  every  mile  of  which  haa  diraot  connection  with  one  oi  the  other  of  the  six 
railways  which  center  at  Jacksonville  oi  with  the  great  tributary,  the  Soiat  John's 
River. 

Freight  handled  daring  1885 : 

Inward  freights tone..  314,039 

Oatward  freights do...    36,374 

Total 860,303 

Orange  shipments  by  rail boxes..  4(3, l!)? 

Orange  shipment*  by  steatners do...  133,461 

Total 526,638 

Vegetable  shipments crates..  300,000 

Strawberry  shipments do...  300,000 

Shipments  of  fish  and  oyster^  valoed  at $65,000 

The  entire  crop  of  oianges  in  Florida  daring  1885  was  nearlv  1,000,000  boxes.  It 
will  thna  be  seen  fhim  the  above  statement  that  folly  one-half  the  Florida  freight 
faosineas  is  at  present  tributary  to  Jacksonville  as  the  port  of  the  Baint  John's  River. 

The  amonnt  paid  by  the  Jaoluonville  merobants  during  1885  for  eastern  freights 
exclnsively  was  $241,079.77. 

Messrs.  C.  H.  Hallory  &  Co.,  of  New  York,  agents  for  the  Hallot7  line  of  Texas  anil 
Florida  steamships,  In  a  letter  to  the  Jacksonville  Board  of  Trade  under  date  of 
November  16, 1885,  states  that  if  there  were  16  feet  of  water  on  the  Saint  John's  Bar 
they  would  pnt  on  a  line  of  steamers  between  New  Tork  and  Jacksonville  "that 
would  be  equal  to  any  flying  the  flag  of  the  United  States." 

Ifitberefote,  Jacksonville  handles  more  than  half  the  freight  cominginto  and  going 
trom  the  State  with  the  present  wuut  of  transportation  and  shipping  facilities  over 
the  bar,  it  is  safe  to  say  that  with  the  bar  deepened  and  from  two  to  six  steamers  pat 
week  entering  the  port  from  ooastwise  ports,  besides  the  impetus  that  would  at  once 
be  given  the  export  and  import  business  nltb  the  Weat  Indieaand  other  points,  Jaok- 
■onville  would  andonbtedly  do  much  more  of  the  freight  bneinesa  than  all  the  other 
ports  in  Florida  pnt  together. 


N  3. 

DIFBOTEHENT  OP  THE  UPPEB  SAINT  JOHN'S  EIVEB,  FLORIDA. 

By  the  river  and  harbor  act  approved  Jaly  6, 1881,  the  Bam  of  (5,000 
was  appropriated  for  improving  the  Upper  Saint  John's  Biver,  Florida. 
This  is  the  first  appropriation  ever  made  by  Congress  for  this  work. 
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The  part  of  tlie  Saiat  John's  Rirer  referred  to  in  the  act  is  presamed 
to  be  that  portiou  exteudiog  from  Lake  Monroe  to  the  head  of  LSike 
George,  a  distance  by  river  of  about  45  miles.  An  examinatioD  of  this 
fiectioD  was  made  in  the  early  part  of  the  year  1879,  report  of  which, 
dated  July  16, 1879,  with  a  project  of  improvement,  is  printed  aa  Ap- 
pendix 1 9,  Annual  Report  of  the  Chief  of  Engineers  for  1879.  It  was 
stated  in  that  report  that  the  stream,  althoogh  very  crooked,  is  of  ample 
depth  for  any  class  of  vessels  adapted  to  the  navigation  of  the  Upper 
Saiut  John's  River,  and  that  the  only  gain  to  be  secured  by  cat-o&  is 
strictly  in  distance.  It  was  suggested  to  confine  the  work  of  improve- 
meut  to  cutting  oft'  the  foor  most  prominent  bends,  located  as  follows : 

(1)  A  bead  three-foartbs  of  a  mile  above  Uld  Town,,  25  miles  below 
Lake  Monroe. 

(2)  Two  b^Lds  about  3  miles  below  Manuel's  Landing,  7  J  miles  below 
Lake  Monroe. 

(3)  A  bend  at  ManueFa  Lauding,  6^  miles  below  Lake  Monroe.  The 
results  of  a  later  examination  of  the  same  section  of  the  river,  made  in 
conformity  to  a  provision  in  the  river  and  harbor  act  passed  August  3, 
1882,  did  not  difter  from  the  conclaaions  previously  reached. 

Pursuant  to  instructions  from  the  Department,  another  report  was 
Bubmitted  October  5,  18S3,  with  revised  plans  and  eetimatea. 

The  width  of  the  river  at  the  bends  named  varies  firom  130  to  159  feet, 
and  in  the  reaches  connecting  tbem  from  150  to  200  feet.  The  banks 
and  adjoining  ground  average  4  feet  above  water-surface  at  low-river 
stage.  The  plan  of  improvement  contemplates  cnt-ofiTs  100  feet  wide 
at  the  bottom,  side  slopes  1  onl,  and  a  low-river  depth  in  the  cuts  of  6 
feet.  This  depth  was  adopted  aa  being  the  maximum  low-river  depth 
at  the  shoalest  places  tetween  Little  Lake  George,  20  miles  below  the 
bead  of  Lake  George  and  Lake  Monroe. 

Two  estimates  were  submitted,  one  for  straight  cut-offs  and  the  other 
for  curved  cut-oO's  with  quite  easy  curx'es  so  as  to  offer  no  obstrncdon 
to  navigation.  The  work  wonld  principally  consist  of  dredging,  but  a 
few  light  closure  dams  would  have  to  be  bnilt  and  some  grubbing  dime. 
The  estimated  cost  of  this  improvement  is  $43,000  for  straight  ont-o&, 
and  $38,800  for  curved  cntrofl's.    The  latter  system  has  been  adopted. 

The  appropriation  available  being  8mall,it  was  proposed  to  begin  oper- 
ations by  opening  the  shortest  cut,  that  at  Old  Town.  Proposals  for 
this  work  were  invited,  to  be  opened  October  24,  1884.  "So  bids  were 
received. 

Under  these  circnmstunces,  with  the  approval  of  the  Chief  of  Engi- 
neers, it  was  decided  to  await  farther  appropriations  before  beginning 
the  work. 

This  part  of  the  river  is  passed  over  by  steamboats  about  twelve  timea 
per  day. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 
of  Capt.  W.  T.  Bossell,  Corps  of  Engineers,  until  he  was  relieved  by 
me  April  26, 1886,  in  accordance  with  Special  Oiders  No.  9&^paragraph 
2,  Headquarters  of  the  Army,  Adjutant^General's  OfBce,  Washington, 
April  16, 1886. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  used 
in  accordance  with  the  approved  project. 

This  nork  is  locatied  in  the  collection  dietrict  of  Baint  John's.  Jacksonville  is  tha 
nearest  port  of  entry.  Nearest  ligbt-honse  is  Dame's  Point  Light.  Nearest  fort  i* 
Fort  Marion,    AmouDt  of  duties  ooUeoted  in  fiscal  year,  (2,396.33. 
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MoMy  ttatOMnt, 

July  1, 18S5,  kmooDt  kVAiUble H^TSSl 

July  1, 1886,  unonnt  expenctod  dQiisg  flao>l  year,  exoliuive  of  lUbilities 
outHtAudiog  July  1, 1E»& 4  05 

July  1, 1886,  amoant  »Tftilftble 4,975  16 

{Amount  (estimated)  Teqnired  for  comptetion  of  ex  UtiDc  project 33,800  00 
AmovQt  tbat  can  be  profitably  expended  in  fiscal  year  endiiig  Jane  30,1888    33,  tWO  00 
Bnbmitted  in  compliaace  -mith  requireoieiita  of  section  2  of  river  and 
barbor  acte  of  1686  and.  1867. 


IMPEOVEMENT  OF  VOLUSIA  BAR,  FLOEroA. 

Operations  for  improving  Yolaeia  Bar,  Florida, have  been  carried  on 

at  intervals  aince  December,  ISSO.    Four  appropriations  have  tboB  far 

been  made  by  Congress  for  its  improvement  previoaa  to  the  cnrrent 

fiscal  year,  aggregating  (17,500. 

Volnsia  Bar  is  located  at  the  south  end  or  head  of  Lake  George,  aboat 

162  miles  byriverfromthemouthof  the  Saint  John's  River,  at  the  point 

where  the  waters  of  the  river  Sow  into  tbe  lake- 
Twelve  steamboats  pass  this  point  daily,  having  a  total  tonnage  of 

abont  5,130  tons. 
An  examination  of  Volusia  Bar  with  a  view  to  ite  improvement  was 

made  in  March,  1879.    A  report  thereon,  dated  Jaly  16, 1879,  with  plan 

of  improvement,  is  printed  as  Appendix  1 9,  Annual  Report  of  tbe  Chief 

of  Engineera  for  1879. 
This  was  modified  as  reported  in  the  Annaal  Reports  of  tbe  Chief  of 

Engineers  for  1882  and  1883,  Appendix  J 11  and  L  14,  respectively. 

PKOJECT  OF  IMPBOVEMENT. 

This  consists  of  the  narrowing  of  tbe  channel  by  two  converging  ' 
brush  and  stone  jetties,  starting  from  the  shore  and  extending  to  the  6- 
foot  curve  in  the  lake,  and  with  such  width  between  the  ends  as  will 
maintain  a  channel-depth  of  6  feet  at  low  water,  where  before  improve- 
ment the  depth  was  3^  to  4 j  feet.  The  channel  is  to  t>e  further  defined 
and  guarded  by  rows  of  fender-piles.  Dredging  is  to  be  resorted  to  if 
necessary  to  obtain  the  required  depth. 

Tbe  estimated  cost  of  the  revised  project  is  $25,000. 

It  is  estimated  that  aboat  12,000  cubic  yards  of  material  should  be 
removed  by  dredging. 

'  OPEEATIOHS  TO  JUNE  30,  1885. 

Tbe  westjetty,  boiltona  straight  line  bearing  north  25  degrees  west, 
has  reached  a  length  of  2,206  feet  firom  shore.  For  the  greater  part  it 
is  formed  of  a  single  coarse  of  pole  and  brush  mattresses  from  6  to  12 
feet  wide,  loaded  with  broken  stone.  A  second  course  of  6-foot  mat- 
tresses covers  159  linear  feet  of  the  outer  portion  of  the  jetty. 

The  shore-end  of  the  east  jetty  is  abont  2,400  feet  east  of  tbe  west 
etty.  It  is  bailt  on  lines  by  which  it  gradually  converges  toward  tbe 
atter  work  in  approaching  the  bar.    Its  aggregate  lengUi  is  atpreseDt 
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3,459  feet  From  the  shore  it  extends  1,836  Unearfeet  on  a  range  bearing 
north  76  degrees  west ;  the  next  length  of  1,100  feet  bears  north  63  de- 
grees west,  and  the  remainder,  which  is  located  upon  the  bar,  nms 
about  parallel  to  the  opposite  part  of  the  west  jetty,  and  ^40  feet  from 
it  It  generally  consists  of  a  single  course  of  mattresses  from  6  to  12 
feet  wide,  corered  with  riprap-stone,  except  for  247  feet  length  at  the 
iHir,  where  a  gecoiid  coarse  was  pat  on. 

One  hundred  and  lifly  feuder-piles  were  driren  on  the  bar,  nearly  all 
in  clusters  of  three  and  foar,  in  two  rows  15  feet  apart.  Each  row  ex- 
tends over  a  length  exceeding  800  feet,  and  runs  about  parallel  to  ^e 
west  jetty.  The  row  nearest  to  that  work  is  100  feet  from  it.  At  the 
beginning  of  the  fiscal  year,  July  1, 1834,  all  of  these  piles  bad  been 
broken  or  knocked  down.  In  this  conditiou  they  formed  a  serious  ob- 
stmclion  to  navigation. 

In  1885  the  broken  piles  were  removed.  New  jiiles  were  driven  in 
clusters,  and  securely  fastened  with  chains.  The  width  t>etween  rows 
was  increased  to  100  feet,  and  the  piles  were  increase<l  in  size.  Stone 
was  placed  on  low  spot-s  on  east  jetty. 

OPEBATIOKS  DUEIMO  THE  PAST  FISCAI,  TEAR. 

The  appropriation  having  been  nearly  osbausted,  no  operations  were 
carried  on  during  the  year. 

From  the  commencement  of  the  fiscal  year,  the  work  was  under  the 
charge  of  Oapt  W,  T.  Itossell,  Corps  of  Engineers,  until  be  was  relieved 
by  me,  April  26, 1S86,  in  accordance  with  Special  Order  No.  89,  para- 
graph 2,  Headquarters  of  the  Army,  Adjutant-General's  Office,  Wash- 
ington, April  Hi,  1880. 

THE  EFFECTS  OF  THE  WOEK  AND  CONDITION  OENEBALLY. 

Although  settlement  has  taken  place  along  Irath  jetties,  they  are  still 
in  good  condition  and  have  sanded  up  along  the  whole  length. 

On  June  30, 1886,  121  out  of  the  1Q8  piles  driven  in  1885  were  atJll 
standing.  A  uniform  depth  of  5  feet  8  inchesexistcd  throughoat  the 
channel. 

Since  the  work  of  improvement  was  commenced,  the  following  ap- 
propriations have  been  made: 

Dyavtof  Congress  approved  Jnnu  14,  18^ $5,000 

Bv  net  of  Congress  ajiproved  Marob  3,  IHSI 5,500 

By  act  of  CongraHS  passed  AiiKOBt^  2<  It^ K.OOO 

By  act  of  Congress  appro  vcdJnlj  !>,  1^1 2,000 

Total 17,600 

Of  this  amonnt  the  sura  of  $17,340.20  has  been  expended  to  June  30, 
1886. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  naed 
In  raising  and  extending  the  jetties,  in  keeping  thefender-piles  up,  and 
in  dredging  if  necessary. 

This  work  is  In  the  collectioD  dlatriot  of  Saint  John's;  JaekMrnvilte  ia  the  ne«Ket 

Krt  of  entry.    Neaieat  Ught-hooM  ia  Dame'a  Point  Light.    Nearest  fore  ia  Fort 
trion.    Amoontof  levenae  eolleoted  in  1686,  |2,39a.Sd. 
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Mimes  ftatement. 

Jalyl,  1885,  amonntavailftble $l&  49 

July  1,  1886,  smoDDt  expended  doriDg  flsool  year,  eioInaiTe  of 

UftUKtlMontatAiidiiig  Jnlvl,  lt)8S t3  75 

J11I7  1,  138S,  OQtatuidiDg  liabllitiea IS  00 

14  75 

Jalfl,  1886,  •mount  ftvaiUbU 147  74 

Ajuonnt  appTopTiat«d  by  act  approved  Angiut5,1686 7,600  00 

Amomit  availftble  for  BbmI  yew  ending  Jane  aMesr 7,647  74 


COmURCIAL  BTATUnOS. 
(QaDnlaOowSaBwrBBja  WwnlrnitiTtnii.  Ililiit  rnhn'>THTMr  ■tatiiiii] 

jACEsoimLLB,  Vla.,  Am  24,  ISSflL 
DubSik:  Inraplytojonnof  19th  instant  celatiTH  to  DDmber  at  Tcwnla p— Ing 
-fhroDgb  the  Upper  Saint  john'a,  amonnt  of  tonnage,  An.,  I  beg  to  wad  yon  th«bt 
lowing,  tbe  Mine  being  m  nearly  as  I  can  come  to  the  flMls: 

HnmberofHtAamersfrom  JaokaouTlllft i 

Hnmber  of  ■teamen  from  Palatka g 

Total ~8 

This  woold  amonnt  to  13  boata  pasring  daily,  sa  the  trlpa  woe  made  botli  np  aad 

The  amoant  of  tonnage  ia  abont  6,130  tone. 
Hoping  tbat  the  above  may  prove  of  servioe  to  yon, 
I  am,  reepeotfUly,  yonis, 

H.  T.  Bata, 
Omtnl  UoMgtr  Dt  Bar)  Aqm  MmihmtiUfM. 
Llent  W.  H.  Buox, 

UiMti  Btatt*  Engiiutn. 


IMPEOVEMENT  OF  TAMPA  BAY,  FLOHTOA. 

Tampa  Bay  is  a  large  indentation  in  tbe  Golf  coast  of  Florida,  wltb 
»o  average  width  of  troia  6  to  7  miles,  and  a  length  inclBding  HiUs- 
boroQgh  and  Old  Tampa  Bay,  into  which  its  inner  end  is  divided,  of  30 
miles.  Across  the  bar  and  np  to  the  point  of  division,  a  distance  ot  26 
miles,  the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Bay,  the  northwestern  division,  ia  abont  10  miles  long, 
with  an  average  width  of  5  j  milea.  Kear  its  month  there  is  a  channel 
depth  of  over  20  feet  of  water.  A  depth  of  10  to  12  feet  extends  to  its 
head.  Eillsboroagh  Bay  has  an  average  width  of  5  miles,  with  depth 
Taiying  from  16  feet  at  tbe  month  to  8  feet  near  head.  Flats  with  low- 
water  depth  from  1  foot  to  6  feet,  varying  in  width  from  one-fonrth  to  1 
mile,  snrrouud  the  entire  body  of  water. 

Its  principal  tributary  is  the  Manatee  River.  The  principal  town  is 
Tampa,  lying  at  the  mouth  of  the  Hillsborongb  River,  at  the  head  of 
Hillsborongh  Bay,  bnt  separated  from  the  deep  water  of  the  bay  by  a 
broad  flat,  tlirough  which  runs  a  narrow  cbaunel  formed  by  tbe  waters 
of  Hillsborongb  River.  This,  before  improvement,  permitted  vessels 
-drawing  8  feet  of  water  to  reach  Tampa  only  by  taking  advantage  of 
iiigb  tides. 

73  E  ' 
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Tampa  is  tbe  terminus  of  the  South  Florida  Bailroad,  wbicli  tfaa» 
forms  coDQectioD  witb  tbe  steamship  linefi  for  Key  West,  Havana,  and 
New  Orleans.    The  South  Floritia  Kailroad  gives  by  its  conuecCioos  at 

S resent  a  through  line  to  the  North,  East,  and  West  by  tbe  Saint  Johu't 
iver  from  Sanford,  tbe  eastern  terminus.    Other  railroads  are  pro- 
jected to  Tampa. 

An  examinatioD  of  Tampa  Bay,  vitfa  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated'  August  25,  1S79,  with  a  plan 
of  improvement,  is  printed  as  Appendix  J  18  to  the  Report  of  tbe  Ohitf 
of  En^neers  for  1S79. 

PEOJECT  OF  IMPBOTBBIEHT. 

The  proposed  improvement  consists  in  deepening  and  widening  tbe 
ohann^  flrom  Tampa  to  the  bay,  by  dredging  and  rock  excavatioD,  » 
as  to  give  b  clear'  depth  of  9  ieet  at  mean  low  water,  and  a  width  is 
tiie  river  of  200  feet  and  in  the  bay  of  150  feet,  a  total  distance  of  6] 
mUee. 

OPBBATlONa  TO  JUME  30,  1885. 

The  following  appropriations  have  been  made  by  Congrees: 

tiy  oat  ftppiOTedJnne  U,  18B0 910,  OM 

By  ftct  approved  HorohS,  lUdl iO,0St 

By  Mt  p»Med  Ananst «,  iasa M.BOI 

By  Mt  approved  Jnlf  5,  1H84 SO,m 

Total 80,«» 

Tbe  work  lias  been  done  by  contract. 

On  June  30, 1385, a  channel  generally  60  feet  wide,  9  feetdeepatnaeaii 
low  water,  8,215  feet  long  through  the  bay,  and  160  wide,  with  sam 
depth,  through  the  ledge  at  the  month  of  the  Hillsborongh  Eiver,  was  le- 
ported  to  have  been  dredged.  This,  however,  was  obstructed  by  sboab 
at  variotis  points,  notably  at  two  places  below  Spanish  Town  Point,  and 
for  aboat  1,000  feet  above  Spanish  Town  Greek,  where  the  depth  waft 
cmly  T^feet.    The  channel  had  also  narrowed  at  many  places. 

OFBBATIONS  DUBINa  FI80AX.  TEAR  SNDINa  JTTHB  30,  1886. 

Dredging  was  continued  by  Hr.  James  E.  Slaagbter  ander  the  cov- 
tiMt  approved  by  the  Chief  of  Engineers  March  12, 1885,  as  reported 
in  tbe  last  Annual  Report.  On  August  14  work  waa  snspended  for  the 
season. 

The  votk  done  onder  this  contract  resulted  in  a  channel  from  deep' 
water  of  Hillsborongh  River  towards  the  bay,  4,793  feet  in  length  and 
vwying  in  width  ttova  45  to  160  feet,  with  an  average  depth  of  0  feet 
at  mean  tow  water ;  28,093.73  cubic  yards  of  mud  and  1,200  cnbic  yards 
of  stone  were  removed. 

An  examination  made  in  May,  1886,  showed  the  center  line  of  tbe 
channel  bnt  little  changed.  The  sides  of  the  cut  had  been  crumbled  in 
by  the  wash  of  boats  passing,  and  cross-currents  had  shoaled  the  cut 
slightly  at  one  place. 

To  complete  the  channel  according  to  the  original  project  180,000 
cubic  yards  of  material  mnstbe  removed,  at  an  estimated  cost  of  #73,000. 

161,455  cQbio  yards  mad,  at  35  cents $53,009  S 

9,000  odUo  yards  rock,  at  $4 8,000  00 

EngiDeeriug  expeniea  BodooDtiDgenclea IS,  SOI  tt 

TotoL 73,211  1» 


3Mowim^  o^toO'O  CMfti^NCL.  MftB  ^MOAO»to  rioML  »*8*i 


'^^"F^^ 


T= 


=i 


H  ExI  pt2  vZ  49  2 


,1,1.1,  Google 


APPENDIX   N — ^EEPOET  OP  LIEDTENANT  BLACK.  1139 

This  inorease  over  the  origiDal  estimate  ia  caased  by  the  constant 
filling  of  the  dredged  channel  by  action  of  the  tidee. 

The  permanency  of  the  dredged  channel  can  be  insnred  by  the  for- 
mation of  a  tidfil  basin  to  be  filled  and  emptied  throngh  it.  This  caa 
be  done  by  bnilding  a  dike,  with  top  at  level  of  mean  high  water,  from 
Hooker's  Point  to  Depot  Key  and  thence  west  to  the  channel  line,  there 
joining  a  dike  starting  from  the  oyster-bed  northeast  of  Spanish  Town 
Point  and  running  parallel  to  the  channel  as  far  as  the  9-foot  cnrve. 
In  all,  inclnding  the  proper  protection  of  Spanish  Town  Point,  aboat 
4,600  yards  of  dike  would  be  required,  of  an  average  height  of  3  feet. 
The  tidal  basin  thn3  formed  would  cover  an  area  of  39,647,000  square 
feet,  with  a  tidal  prism  of  65^,476,343  gallons.  The  estimated  cost  of 
tliis,  if  made  of  Htone  with  mattress  foundation,  is  $76,000. 

13,705.5  tsiiMo  yuda  stone.MtS (41,116  SO 

31,390.0 aqokre yuda  mftttrew.at  TOoenta 31,973  00 

£ngiiieMing  ezpeiuM  and  oontlDgeDoies 12,  jl7  90 

Tot*l 75,707  40 

As  the  depths  are  generally  slight,  acreosot«d-wood  dike  would  proba- 
bly be  strong  enongh  and  sufBciently  permanent. 

The  estimated  cost  of  this  is  t50,000. 

The  balance  available  and  the  appropriation  asked  for  is  to  be  ex- 
pended in  aooordanee  with  the  approved  project. 

Tampa  Bay  Is  In  tbe  CDlleotioa  distdot  of  Eey  West,  which  ie  the  neUMtport  of 
«iitrj.   N«aiWtliglit-hoiise,EgmontEe7 Light.  HeaiwtfortisFortJeffwwiiillorida. 

JfoMjf  Statement. 

Jiil7l,188S,Muoant  unliable '. $18,196  60 

JnlT  1,  ISdG,  amount  expended  dminff  flsoal  rear,  exolnaiTe  «f  liabUitiea 

ontst^ndingJnlyl,  1K» 11,368  0« 

Jnlyl,  1886,  amonntaTailable 830  4ft 

Ajnonnt  appropriated  by  act  approred  Angut  5, 1866 10,000  00 

Amoont  available  for  fiwal  year  ending  Jniie  30, 1687 10,830  49 

{Amount  featimated)  raqalred  for  oompletion  of  existtng  projeet. 63,000  00 
AmoantthatcanbeprofitahlyexpeDdedinflsoalTearendlngJanB30,ie88    50,000  00 
Submitted  in  Domnhanoa  with  reqnlrenieDtB  of  leotlon  S  of  rivet  and 
harbor  acta  of  1866  and  1867. 


OOWOBCUL  BCATWnoS, 


8ib:  Herewith  inoloaed  please  find  statement  of  naniber  of  paaeenifera.  nniaber  of 
pieoea  of  baggage,  and  amoant  of  dntiee  colleoted  &om  amall  artiolea  in  eald  bag- 

^AIbo  paper  headed  "Commercial  atatiatica  of  port  of  Tainna,Fla.,"  ahowlng  nam- 
l>er  of  veasele  arriviDg  coaatwiee,  with  total  tonnage,  aa  well  as  nnmber  of  foreign 
veaeels  turiving,  ciaof  Eey  West,  at  thia  port,  with  total  tfiiioage  of  same. 
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Fort  of  Towjfo,  Flu. 
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DfPBOTEUENT  OF  APALACHICOLA  BAY,  FLOBIDA. 

Operations  for  the  imprOTement  of  tbU  bay  were  carried  od  dnring  the 
past  fiscal  year  in  aocordanoe  with  the  project  SQbmitted  to  the  Ohitf 
of  EogiDeers,  and  pablished  in  the  Annofd  Beport  for  1879,  pages  SBS 
and  824. 

A  bar  existed  at  the  mouth  of  the  river,  extending  Arom  half  a  mile 
below  the  town  of  Apalachioola,  Fla.,  to  the  lower  anchorage.  The 
minimam  depth  of  water  over  this  bar  was  3^  feet 

The  plan  proposed  and  adopted  was  the  deepening  of  the  ohaonel  to 
11  feet,  with  a  width  of  lUO  feet 

The  work  was  to  be  done  under  contract,  by  dredging,  at  an  estimated 
cost  of  $100,000. 

The  following  appropriationa  have  been  made : 

By  act  approvedjane  14,  1680 $10,000 

ByactapprOTedMarchS,  1681 10,100 

ByactpaBsedAngnstS,  1882 SS,000 

Byaotapprored  Jaly  5, 1684 10,000 

Tot*l 56.000 

OPEEATIONS  FBIOU  TO  JUHE  30, 1885. 

Work  was  done  nnder  foar  contraotB,  and  resulted  in  a  channel-waf 
1,600  feet  long,  100  feet  wide,  with  a  minimum  depth  of  9  feet  at  meao 
low  water,  and  a  continuation  4,178  feet  long|  60  feet  wide,  and  9.6  feet 
deep,  costing  154,284.37. 

The  material  removed  was  in  many  places  apparently  of  recent  de- 
posit 

Complaints  have  been  made  several  times  that  sawdust  ftoxa.  the  aav- 
mills  was  finding  its  way  into  the  channel,  and  the  character  of  aomeof 
the  dredged  materials  woald  go  to  prove  the  truth  of  this'. 

As  stated  in  previous  reports,  there  was  but  little  chance  of  the 
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dredged  chauirel  maiotainiDg  itself  aaless  entirely  opened.  The  appro- 
priationa  heretofore  made  bave  not  permitted  this  to  be  done,  and  <m 
each  occasion  part  of  the  old  work  bad  to  be  done  over.  On  this  aecoaut 
the  original  estimate  will  have  to  be  increased  by  (23,000. 

To  complete  the  project  177,000  cubic  ^aida  of  material  remain  to  be 
dredged,  at  au  estimated  cost  of  (68,000. 

OPERATIONS  DUBina  THE  PAST  FISCAL  TEAS. 

Ho  work  was  done  after  the  completion  of  the  contract  in  April,  ISSS, 
on  account  of  an  insnflBcient  sapply  of  money. 

Becent  reports  from  pilots  crossing  the  bar  show  only  6}  feet  of  water 
in  the  dredged  channel. 

From  the  commencement  of  the  fiscal  year  the  work  was  nnder  the 
charge  of  CapL  W.  T.  Bossell,  Corps  of  Engineers,  United  States  Army, 
until  he  was  relieved  by  me,  April  26, 1886,  in  accordance  with  para- 
graph 2,  Special  Orders  Xo.  89,  Headquarters  of  the  Army,  Adjntant- 
Geoeral's  Office,  Washington,  April  16, 1886. 

As  stated  in  the  Coast  Survey  charts  of  this  bay,  "the  effiaote  of  the 
winds  are  ofteu  greater  than  the  real  tides,  and  the  time  and  height  of 
the  apparent  tides  are  greatly  dependent  ou  them."  The  prevailing  gales 
are  from  the  east,  aDd,dnetotheirindnence,  the  natural  channel,  which 
at  the  month  has  a  southeasterly  direction,  is  bent  sharply  to  8.  |  E. 
through  an  angle  of  36degrees,  and  then  is  nearly  straight  for  a  distance 
of  about  8,000  feet,  when  it  spreads  and  is  lost  on  the  flats,  which  have 
a  general  depth  of  about  4}  to  5  feet.  The  area  of  cross-section  of  the 
natural  channel  at  the  mouth  of  the  river  is  13,143  square  feet;  opposite 
the  tow-head  it  ia  13,200  square  feet.  Beyond  this  point  it  rapidly  dimin* 
Isbee  in  depth.  If  ih)m  this  point  to  the  9- foot  curve  the  di«dged  chan- 
nel coald  be  protected  on  the  east  side  by  a  dike,  it  would  probably  be 
permaneot.  If  not,  the  permanency  could  be  insured  by  cooneoting  the 
dike  with  the  ebore  by  a  Jetty,  with  an  additional  jetty  on  the  west  side, 
if  neceseary.  The  dike  alone  would  probably  be  sutBcient,  however.  Its 
estimated  coat,  if  of  stone  on  a  mattress  foundation,  would  be  9110,823, 
or  if  of  re-enforced  creoeoted  sheet-piling,  (83,823. 

The  balance  available  and  the  appropriation  asked  for  is  to  be  need 
in  extending,  wideniDg,  and  deepening  the  ont  by  dredging,  nnder  the 
project. 

Ap>1«ohlooU  B»f  it  In  th«  ooUootion  dirttiat  of  ApalMbleolft,  wblob  la  tlu  nearaat 
portofeDtry.  NMiMt  light-bonae,  C^pB  Saint  0«o»e  Light.  N«M«atA>rt,da&DMa 
of  PeuMoola,  Fla.    Amonnt  of  nv«Dni)  oolleoted  doHiiK  Baeti.  yaar,  f  1|S90. 

JVoMv  ttatemwt. 

July  1,18BS,  amount  •▼•Uabla (715  6S 

Jul;  1, 1886,  amonnt  exp«ndMl  duriOE  flwal  y««r,  «xelit*lve  of  UabUltlM 
ontrtanding  Jnly  1,1*5 19  90 

Jnly  1, 1886,  amonnt  avallAbl* 696  73 

Amonnt  appropriaMd  bf  act  apptffVBd  Angnat  fi,  1B86 13,000  00 

Amonnt  available  for  flMMl  year  ending  Jnn«  30, 1887 13,696  73 

[  Amount  (Estimated)  required  for  completion  of  ezlitlns  projeot.- 


)  Snbmitted  in  complla.nce  witb  TeqnlTementi 
t      barbor  acts  of  1866  and  1867. 


Amount  (Estimated)  required  for  completion  of  ezlitloff  projeot.- ....—  H,69B  73 
AmaDnttbatoaiibeprofftablyexpendedinflBoal7earendinKJnne30,1688  40,000  00 
Snbmitted  in  comjilla.nce  witb  TeqnlTementi  of  eeotion  3  of  rirer  and 
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OOMHKBOIU.  STATIfiTlCS. 


Port  of  Ap^a(MBala,  Fla. 
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ASDinOKAI.  IMTOBlUnOM  AHD  BTATlBTIOa  C 


VHIOH  MO  OVFIOUL  KKCORS  IB  KBt 


ITnmbarof  Stoamenon  river  6,  of  whioh  oae  arriresBt  Ap»lMhioola  about  evscydi^ 
Number  of  small  coaling  veaaels,  from  20  to  300  tons,  toat  enter  this  port  Cor  omMi 


If  erehandlM  received  for  Apalaoliloola  and  ap  the  ri 


u,  11,000.000. 

J.  £.  Oradt, 
Colhotor  of  CattMH. 

I  am  Indebted  toHr.  ColnmbnaDrew,  of  JaokMiiiville,FI».,  for  the  following  aUto- 
nentof  tbe  nnmber  of  veesela  entered  and  oleared  ooatiwlee  at  and  from  tbe  dlatiM 
and  p<Hi  of  Apalaohiaola,  Fla. : 
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IMPBOVEHENT  OF  THE  SUWANEE  BIVEB,  FLOBIDA. 

OperatioBB  for  the  improvement  of  this  river  have  been  carried  ou 
fliuoe  November,  1881,  ander  appropriations  made  in  1880, 1881, 18^ 
And  1881,  aggregating  tl8,000. 

The  Sawanee  Biver  rises  in  the  southern  part  of  Georgia,  near  the 
■Okeflnokee  Bwamp,  and,  flowing  in  a  general  southerly  direction,  empties 
into  the  Golf  of  Mexico,  a  fev  miles  north  of  Cedar  Keys.  The  portion 
snrveyed  with  a  view  to  its  improvement  extends  from  Ellaville  to  its 
moatb.  The  countiy  adjacent  is  welt  wooded,  and  the  chief  trade  is  in 
pine,  cypress,  and  cedar  timber.  Ootton,  simp,  and  the  minor  form 
products  are  also  sent  to  market  at  Oedar  Keys. 

An  examination  of  this  river,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  Angnst  36,  1879,  with  a  plan 
-of  improvement,  is  printed  as  Appendix  J  16,  Report  of  the  Ohief  at 
Bngiueers  for  1879. 

PBOJBOT  OF   IMPBOTBMBMT. 

The  proposed  improvement  consists  in  deepeniug  the  bar  at  the  passes 
■by  dredging,  the  removal  of  snags  and  overhaogiog  trees  along  the 
xiver,  and  deepening  aud  improving  the  channel  at  varioaa  places  by  the 
removal  of  rocks,  snags,  and  constrnction  of  dams,  so  as  to  streDgthen. 
widen,  aud  deepen  the  channel.  The  depth  to  be  obtained  is  fi  feet 
tbroDgh  the  bars  at  the  passes  for  a  width  of  150  feet,  and  np  the  river 
-as  fiu  as  Bolaud's  Bloff,  a  distance  of  74  miles.  From  there  np  to  Ella* 
ville,  a  diatance  of  SO  miles,  the  depth  is  to  be  1  feet  and  t^e  width  60 
-feet. 

OPBBATION8  PBIOB  TO  JUNB  30,  1886. 

The  following  appropriations  have  been  made : 

B;  Mt  spprovedJone  14,  1880 t^tOOO 

Bf  oot  approved  MkTch  3, 1S81 3.000 

Br  Mt  passed  Angaat  3,  ISOi 5,000 

By  Mt  aiiproved  JdI]- 5,  18b4 6,000 

ToUl 18,000 

The  work  baa  been  done  byconlraot.  Twenty-nine  thousand  six  hno- 
-dred  and  forty-nine  cubic  yards  of  material  have  lieen  removed.  All 
of  the  work  has  been  in  the  channel  over  the  bar  at  the  East  Pass. 
This  resulted  in  securing  a  cut  2,400  feet  long,  65  feet  wide,  and  ft^ 
feet  deep  at  mean  low  water,  with  an  extension  829  feet  long,  60  fyet 
wide,  aud  5  feet  deep. 

Upon  exatninatiou  of  the  channel  later,  it  was  fonnd  that  favorable 
winds  had  caused  it  to  acour  out,  so  that  at  the  end  of  the  fiscal  year 
1885  the  channel  was  4,429  feet  long,  60  feet  wide,  and  6  feet  deep  at 
the  shoalettt  point. 

OFSBATIONS  DUBING   THU  FIHCAL  YBAB  BHDINa  JITNB  30,  1886. 

The  work  was  continned  under  the  contract  with  Mr.  S.  M.  Kimball, 
approved  by  the  Otjief  of  Engineers,  United  iStates  Army,  January  17, 
1885,  and  was  fluisned  July  14,  1885,  by  the  near  exhaustion  of  the  ap- 
propriation.   Fottr  thoDsand  five  hundred  and  eighty-two  cnbio  yards 
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of  material  were  removed,  makiDg  a  channel  1,106  feet  long,  60  feet 
vide,  and  5  feet  deep  at  mean  low  water. 

The  diataoce  from  deep  water  in  the  Gulf  throngh  the  East  Pass  to 
the  deep  water  in  the  river  is  15,600  feet.  As  reported  above,  a  chan- 
nel 5,835  feet  long  has  been  opened  through  this,  with  a  mean  low- 
water  depth  of  5  feet,  and  a  width  of  60  feet.  There  remains  to  be 
dredged  here  a  dietanoe  of  9,766  feet  where  there  ia  an  average  depth 
of  3}  feet. 

^o  work  has  been  done  in  the  river  above  this  point. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 
of  Gapt.  W.  T.  Bosaell,  Corps  of  Engineers,  United  States  Army,  until 
he  was  relieved  by  me,  April  26, 18^,  in  accordance  with  paragrapk 
2,  Special  Orders  No.  89,  Headquarters  of  the  Army,  Adjatant-Oeo- 
eral's  Office,  Washington,  April  16, 1886.  ' 

The  balance  on  hand,  and  the  appropriation  asked  for  will  be  ex- 
pended ill  carrying  on  the  existing  project. 

BowaDM  Biver  ia  in  the  oolleotion  dlstriat  of  Cedar  Ke^s,  Fla.,  and  Cedar  Kejf  b 
the  neareat  port  of  entry.  Nearest  light-hooM  is  Cedar  Keys  Light.  Nearest  ftwt  ii 
Fort  Mario  D,  Florida. 

"So  commerdal  statistics  could  be  obtained. 

Money  statetMnt. 

Jnly  1, 1886,  amount  available |S,316  » 

July  1, 1896,  omonut  expended  daring  flsoal  year,  ezoluaive  of  IlaUtitlM 
ontrtanding  July  1, 188& 2,256  W 

July  1,1880,  amoant  available 60  H 

AmoDnt  appropriated  by  act  approved  Angost  6,1886 5,000  O 

Amonnt  available  for  fiscal  year  ending  Jnne  30,  18S7 6,060  W 

(Amonnt  (MtlmatAd)  mqnlred  for  oomplelion  of  existing  project 33, 1GB  W 
Amonnttbatoanbeprofitablyezpendedin flsoal yearendlDgJnne 30, 1888    3S,0M  St 
Bnbmitted  in  oomplianoe  with  requirements  of  seotion  2  of  river  twd 
borbor  aota  of  1S66  and  1487. 


N7. 

niFBOTBHENT  OF  HARBOB  AT  KET  WEST,  FLOBIDA. 

Operations  for  the  improvement  of  this  harbor  have  been  carried  e^ 
since  July  16, 1SS3,  under  appropriation  made  by  Ooogresa  in  1883  of 
(25^000,  the  only  appropriation  made. 

Key  West  le  the  most  northwesterly  of  the  Piue  Islands,  known  u 
the  Florida  Keys,  60  milea  southwest  from  Cape  Sable,  same  distance 
firom  Tortugas,  and  100  miles  northeast  from  Havana.  It  is  about  ( 
miles  long,  2  broad,  and  from  12  to  15  feet  above  tbesea  level.  Itiaof 
coral  formation  and  sandy  soil. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  WW 
made  in  December,  1881.  A  report  thereon,  dated  February  16,  ISSS, 
with  a  plan  of  improvement  is  printed  in  AppendiLK25,of  theBeport 
of  the  Chief  of  Engineers,  United  States  Army,  fbr  1882. 
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PBOJEOT  OP  mPBOTSUXNT. 

Tbe  proposed  improTement  consisted  in  forming,  by  dredffiDg,  a  ohaii< 
nel  300  feet  wide  and  17  feet  deep,  at  mean  low  water  throDgti  t^e  shoals 
of  tlie  notthweet  channel,  a  distance  of  about  6,000  feet. 

OPBBATIONS  UP  TO  JUN£  SO,  1886. 

The  work  done  was  under  contract.  Dredging  began  July  28,  1883, 
and  was  contioned  until  October  5,  1883,  when  the  appropriation, 
(25,000,  was  exhausted.  Tbe  work  accomplished  was  the  removal  of 
19,692  cnbic  yards  of  material,  thereby  securing  one  cat  entirely  through 
the  bar,  having  a  depth  of  15  feet  at  mean  low  water  and  a  width  ct 
60  feet  at  bottom,  and  66  feet  at  top. 

OPBKATIONB  SUBINa  THB  FISCAL  TXAB  SNDISQ  JtmS  30,  1886. 

On  July  1  the  work  was  idle  for  lack  of  fonds,  and  no  appropriation 
has  been  made  since. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  change 
of  Capt.  W.  T.  Bossell,  Oorr>s  of  Engineers,  until  he  was  relieved  by 
me,  April  26, 1886,  in  accordance  with  paragraph  2,  Special  Orders  "So, 
89,  B^idqnarters  of  the  Army,  Adjutant-General's  Office,  WaehiBgtODt 
AprU  16, 1886. 

It  was  stated  in  the  annual  report  for  1884  on  this  work  that — 

nnofflolal  nportB  as  to  tbe  fllling  ap  of  the  drednd  ehanael  cODfirm  the  opinion  «z- 
piened  la  my  last  anuaal  report,  namely,  that  thelmprorement  would  not  m  psrau^ 

Tbe  following  year  personal  inspections  by  Oaptaia  Boesell  confirmed 
him  in  this  opinion.  His  recommendation  that  an  appropriation  of 
(3,600  be  made  for  an  examination  before  more  work  is  attempted  is  re- 
spectfully renewed,  and  the  appropriation  asked  for  will  be  applied  to 
tliiB  purpose. 

An  improvement  here  would  be  of  great  benefit  to  all  vessels  plying 
between  Key  West  and  Golf  jports,  the  use  of  tJiis  channel  saving  a  dis- 
tance of  abont  100  miles  to  them. 

The  harboi  at  Key  West  Is  in  the  oolleotion  dlatriot  of  Key  Woet,  Fla.,  whloh  1*  tba 
neanat  port  of  entoy.  Nearest  llght-hoiue,  Key  Weat  Lijlit.  Meanat  fort  la  Fort 
Ti^lor,  Florida. 

Monfig  ttatemnt. 
Amonnt  qipiopriated  by  aot  appioved  Aognst  5,  I88S 92,  GW  OS 

fAmoont  (eattmatod)  leanlred  for  completion  of  ezlBting' 
Amoant  that  oao  be  profitably  expended  in  fiaoal  year  ending  J  one  30, 1888 
Snbmitted  In  oompUanoe  with  reqalramenta  of  Motion  3  of  xItw  and 
harbor  acts  of  loBO  and  1867. 
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lUFKOTEUENT  OF  PEABE  CBEEK,  fXOBmA. 

Operatioiis  for  the  improvement  of  this  stream  have  been  canied 
-on  Bince  Febrnai;  19, 1883,  under  appropriations  made  by  OoDgress  ii 
1881  and  1882,  aggregating  $11^000. 

Peaae  Creek  [Talakchopoko,  Hatchee,  or  Peaseating  Creek)  rises  ii 
the  northeastern  part  of  township  30  south,  range  26  east,  and  flo«l 
nrathweatvard  and  westward  to  the  middle  of  section  33,  township  31 
south,  range  25  east,  where  it  makes  a  junction  with  Saddle  Creek,  flow- 
ing BOQtheastward  from  Lake  Hancock.  Thence  its  course  is  aonth- 
VMt  to  Hickory  Blnff,  where  it  empties  into  Charlotte  Harbor,  making 
■aboat  15  miles  westing  and  6S  miles  sonthing.  It  is  fed  by  nnmeroa 
lakes  in  the  central  part  of  Polk  Oonnty.  The  principal  tribatcwiea  ta 
the  east  are  Little  Charley,  Tsala-apopka,  Josh,  and  Prairie  creeks,  aol 
«n  the  west  Saddle,  'W  bitten,  and  Chilocobatchie  creeks.  Besides  thew 
■Bixeaai&,  wide  areas  of  swamp  and  hammock  lands  immediately  bordw- 
Ing  the  river,  and  of  the  more  elevated  adjacent  pine  lands,  are  covered 
daring  the  rainy  season, in  July  and  Angnet,  with  shallow  pools  of  water, 
vhich  are  discharged  for  the  most  part  into  Pease  Greek.  The  strean 
therefore  exhibits  mnch  variation  in  its  stages  of  water,  the  range  be- 
tween extremes  at  Fort  Meade  being  about  17  feet. 

An  examination  of  Pease  Creek,  with  a  view  to  its  improvement,  vai 
madelatein  187S.  A  reportthereon,datedHarcblO,1880,  with  aplaB 
'Of  improvement,  is  printed  in  Appendix  K  17,  Beport  of  the  Chief  of 
Engineers  for  1880. 

PBOJEOT  op  IHFROTBMENT. 

The  proposed  improvement  consists  in  rock  ezoavation,  removing 
Bnags,  and  clearing  the  banks  of  overhanging  trees  so  as  to  enable  bo^ 
■drawing  2  feet  of  water  to  navigate  during  aboat  half  the  year;  mioiman 
-ohanoel  width  to  be  SO  feet. 
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OFEBATIONS  CF   TO  JUNE  30,  1885, 

The  work  has  been  done  by  a  enag-boat  built  and  equipped  by  the 
United  States,  and  by  hired  labor. 

Beginning  at  the  month  of  the  stream  tlie  work  has  been  carried  oa 
fitr  a  distance  of  Qi  miles. 

OFBBATIONS  DUKina  THE  FISCAL  Y£AS  ENDIHa  JUHB  30,  1886. 

On  JtUy  1, 1885,  the  work  was  idle  for  lack  of  fands,  and  no  appro- 
priation has  been  made  einoe. 

From  the  commencement  of  the  fieoal  year  the  work  was  onder  Uie 
charge  of  Capt.  W.  T.  Boaaell,  Corps  of  EDgineers,  nntil  he  was  relieved    ' 
by  me  April  26, 1886,  in  accordance  with  paragraph  2,  Special  Orders, 
Ko.  89,  Headqtmrters  of  the  Army,  A^jntaat-Oenerd's  Office,  Wa^- 
ingtoa,  April  16, 1886. 

The  small  balance  available  for  this  work  has  been  used  in  the  oara 
of  pnblic  property. 

It  is  estimated  that  $5,700  can  be  profitably  expended  during  the  fis- 
cal year  endiug  Juue  30, 1888. 

The  work  is  not  yet  sufficiently  advanced  to  estimate  whether  there 
will  be  needed  an  additional  snm  to  complete  the  present  project. 

It  is  not  thought  that  the  improvemeut  will  be  permaneot,  and  it  is 
estimated  that  abont  (2,500  per  annum  will  be  necessary  to  clear  the* 
stream  of  drifts  and  washouts  alter  each  season  of  high  water,  in  order 
to  maintain  the  condition  contemplated  in  the  proposed  project. 

From  tie  irregular  and  desultory  character  of  the  tranaporbatioa, 
and  from  the  fact  that  no  reliable  record  is  kept  of  the  commerce  of  the 
river,  which  is  entirely  coastwise,  the  larger  portion  being  transported 
overlaud  to  Tampa  and  Manatee,  no  authentic  statement  of  the  same 
oau  be  given. 

It  is  proposed  to  expend  the  appropriation  asked  for  in  continoing  the 
removal  of  obstrnctions  according  to  the  prcyect. 

Pmma  Creel  is  in  tie  oolleotion  district  of  Key  West,  and  Key  West  is  the  neUMt 

Krt  of  entry.    Nearest  light-honse  u  OD  Cinnabel  Island,  and  the  noanwt  fort  la 
Tt  Taylor. 

Money  statement. 

Jn)y  1, 1685,  amount  aTftUable |546  BS 

July  1.  1886,  MDODnt  tiipended  darliig  fiscal  ye»r,  exolndTe  of 

UabilitiM  oatslandiDg  Joly  I,  1885 $39  TH 

July  1,  1886,  ontatanding  UablUtiea W  00 

: 0*76 

July  1, 1886,  amount  available 484  W 

Amonnt  appropriated  by  act  approved  Augnst  ^  1880 ..- 6,000  00 

Amonnt  availablefor  fiscal  year  ending  June  30, 1887 5,481  07 


COHHERCIAL  STATISTICS. 

IPIoTldB  Sonthsrn  Bitilnf  Oompuiy.    S^nlJolm'i  and  Lake  EaiUa  Bollwsy  Compu  j.    Florid*  C<M. 
memlal  Campaay.] 

Warh  Sprikos,  N.  C,  July  14,  1886. 
Dkar  Sir  :  Some  weeks  since  yoar  letter  was  received,  rcqueeting  me  to  farniall 
yoa  with  anch  informatioD,  statistical  and  otherwise,  as  1  might  be  in  poaseasloa  of 
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inrelation  to  bnaiaeaSipreseDt  and  prospective,  of  Cbftrlotte  Harbor,  00  Ibe  sonthwMt 
ooast  of  Florida.    M;  reply  baa  been  delayed,  oViog  to  reaaons  beyood  my  controL 

ThereceotcompletioDof  [beFlorida  Sontheru  load  to  PnntaGorda,  on  Charlotta  Har- 
bor, and  the  rapid,  intjuz  of  new  settlers  to  that  portion  of  the  State,  promises  in  uch  (Mtt- 
mercial  importaoce  in  the  very  early  fatnre  to  this  locality,  hitherto  inacceseibleexc^ 
from  the  Gnlf.  Charlotte  Harbor  appears  to  be  the  most  extreme  sonlhem  barbor 
npon  the  mainland  of  Florida  which  is  accessible  to  vensels  of  deep- water  draaght.  Tbs 
Oonntry  bordering;  Peace  Biver  (Pease  Creek)  for  75  miles  north  from  Pnnta  Gordaii 


7  fertile,  and  capable  of  verj  high  deTelopment.     The  soil  is  generally  very  fertile 
the  tropical  latitude  of  this  portion  of  the  State  promises  an  immaaity  from  the 
oold  which  has  hitherto  limited  the  productions  of  that  portion  of  Florida  nhioh  ha* 


been  so  rapidly  settled  during  the  past  fire  years. 

Btuce  the  completion  of  the  Florida  Southttrn  road  to  Puiita  Qorda,  steamboat  ooo- 
mnnlcatlou  bos  been  opened  nn  betweon  tliia  point  and  New  Orleans,  also  betweei 
this  point  and  the  various  Betllemnnts  around  Charlotte  Harbor  and  on  the  WitbJa- 
oooenee  Biver.  Before  Jannary  1,  IB^,  a  eloamahip  line  runnin);  from  Punta  Gord* 
toEeyWeBtand  Havana  will  have  been  established.  At  many  points  along  thecoart 
of  Charlotte  Harbor  and  on  tbe  Witblacoochee  Biver,  which  is  a  tributary  of  thii 
harbor,  extensive  plantations  of  cocoanut  are  being  inaugurated  ;  in  short,  all  fhuU 
of  a  purely  tropical  natnrecan  be  caltivated  snccessifully  in  this  latitude.  The  vatea 
of  Charlotte  Harbor  are  swarming  with  flub,  and  laive  fisheries  are  now  beinf;  estab- 
lished at  Punta  Gords.  Since  the  commencemL-nt  i^fthe  constmction  of  the  railroad 
from  Bartow  to  Punta  Gorda  seven  larse  mills  for  the  mauufuctnie  of  yellow-pina 
Inmber  have  been  erected,  with  a  probable  capacity  of  30,000,000  feet  per  auDum,  oil 
of  which  will  be  shipped  to  domestic  and  foreign  markets  from  Charlotte  Harbor. 

The  shipment  of  cattle  from  points  on  this  harbor  to  Havana  and  other  GnU  mar- 
kets has  lately  been  recommenced.  Tbe  cattlemen  estimate  that  100  schooner  loadi 
per  atmnm  is  a  fair  approximation  of  the  shipments  which  wilt  be  made  daring  tbe 
next  five  years. 
*  Iiegret  my  inability  to  give  more  aeonrate  fiKiireB,batas  tbe  business  of  thia  local- 
ity Is  done  through  tbe  CDStom-hoose  at  Key  West,  it  has  been  impotelble  to  obtaii 
the  acearate  Qgares  which  yon  requested.  Tbe  next  twelve  uontlu  will  Dhow  «  aet- 
tleroent  of  this  portion  of  the  State  and  a  development  of  bnsineu  uoplecedetited  is 
Florida,  and  in  another  twelve  months  it  will  be  possible  to  present  in  a  more  aoo» 
ntte  maunei  tbe  infbrmatioa  which  yon  have  requested. 
Tours  tmly, 

3.  COHANT, 

Qe»erat  Manager. 
Lieutenant  Black, 

tim  HmOMtant,  U.  3.  Engtitaen. 


N9. 

IMPROVEMENT  OP  THE  HABBOE  AT  CEDAE  KEYS,  FLOBIDA. 
An  improvement  was  made  of  this  liarbor  in  1872-1881,  as  followB: 

A.  cnt  200  fbet  wide  and  11^  feet  deep,  down  to  tbe  limestone,  tbrongh  the  mlddk 
ground;  another,  200  feet  wide  and  13  feet  deep,  Ihnragh  tbeoater  bar,  excepting  at 
ft  point  80  feet  from  tbe  lineofblaokbnoyB,  where  the  limestone  is  ll}  feet  under  ttt 
nrfiaoe,  the  remaining  liiO  feet  on  tbe  east  side  of  the  out  belnf;  Ailty  12  feet  deep. 

Tbe  harbor  of  Cedar  Keys  lies  on  tbe  Oulf  side  of  tbe  peninsnla  of 
Florida.  It  is  the  terminus  of  the  Central  Division  Florida  Bailroad 
and  Navigation  Company.  For  years  this  was  tbe  only  line  of  railroad 
between  the  Galf  and  the  Atlantic  soarfa  of  Pensacola,  in  Florida.  Tbo 
principal  business  done  is  in  lumber,  and  it  forms  a  diBtributing  point 
to  a  large  area  to  tbe  north  and  south  of  it 

An  examination  with  a  view  to  its  improvement  was  made  in  Novem- 
ber, 1883.  A  report  thereon,  together  with  a  plan  of  improvement,  VM 
printed  as  Appendix  N  30  to  the  Beport  of  the  Chief  of  EniFineets  fbr 
1881. 
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PROJECT  OP  IMPROTSBCBNT. 

Ihe  approved  project  as  there  descrilied  iti  as  follows:  To  obtain  a 
ohaoDel  200  feet  wide  and  with  a  least  depth  of  10^  feet  ftDm  Cedar 
Keys  lo  the  Oalf  of  Mexico.  A  depth  of  9^  feet  formerly  existed  in| 
this  chanDel.  The  depth  is  limited  by  the  existeoce  of  beds  of  rock' 
ander  the  entire  channel  from  9^  to  12^  feet  below  mean  low  water, 
which  coald  only  be  removed  at  greater  expense  than  the  present  and 
prospective  commerce  of  the  port  wonld  seem  to  warrant. 

The  estimated  amount  of  material  to  be  removed  is  22,000  cnbio  yards, 
of  which  at  least  3,000  yards  is  rock.  The  estimated  cost  of  the  im- 
provement is  $25,000. 

On  this  project  an  appropriation  of  (5,000  was  made  by  act  approved 
July  5, 1884. 

No  work  was  done  under  this  project  prior  to  Jane  30, 1885, 

OPBRATIONS  DDBINO  THE  FISCAL  TEAS  ENDIRO  JCNB  30,  1886. 

Under  the  contract  with  Mr.  S.  S.  Eimball,  approved  by  the  Ohief 
of  Engineers,  United  States  Army,  Jannary  17, 1885,  and  mentioned  in 
the  last  AnnaalBeport,  work  was  commenced  on  tho  cut  nearBnoy  No. 
12,  on  October  1^  1885,  and  stopped  by  the  exhanstion  of  the.  appro- 
priation December  28,  1885.  Under  this  contract  370  cubic  yards  of 
sand  and  615.3  cubic  yards  of  stone  were  removed,  making  a  channel 
380  feet  long  (60  feet  wide  for  260  feet,  30  feet  for  130  feet),  and  with 
an  average  low-water  depth  of  11  feet.  To  complete  the  channel  at  this 
point  to  200  feet  in  width,  and  the  desired  depth,  wonld  reqnire  the  re- 
moval of  7,800  yards  more,  of  which  one-fonrth  is  rock. 

Becent  reports  show  that  the  dredged  oat  at  this  point  continues  cleaD. 
The  shoaling  continaes  slowly  in  the  old  cot  through  the  middle  ground, 
in  aiwordance  with  the  anticipations  of  the  officer  in  charge,  as  reported 
in  bis  annnal  report  for  1884. 

The  appropriation  asked  for  wonld  be  expended  in  continuing  work 
nnder  the  present  project. 

From  the  beginuing  of  the  fiscal  year  the  work  was  under  the  charge 
of  Oapt.  W.  T.  Uossell,  Oorps  of  Engineers,  nntil  he  was  relieved  by  me, 
April  26, 1886,  in  accordance  with  paragraph  2,  Special  Order  89,  Head- 
quarters of  the  Army,  At^atant-General's  Office,  Washington,  April  16, 
1886. 

Cedar  Ee;a  Hait>or  U  in  tbe  oolleotion  diatrict  of  Cedar  Eeya,  luid  la  •  port  of  Mi- 
tiy.    Neareat  Ilght-boose,  Cedar  Eeva  Light.    Keueat  fort  ia  Fort  UHion. 
Ho  iflveDDe  waa  ootleoted  during  uie  flaoal  year.  * 

Money  statement 

July  I,  1B8^  amonnt  available 11,609  55 

Jnly  1, 1886,  amount  expended  dnriag  fiaoal  year,  ezolneiTe  of  Uabllitlea 

ontatandlDg  July  1, 1885 4,803  6r. 

Amoant  appropriated  by  aot  approvedADgnst  5, 1686 7,000  Oi' 

iAmoont  (eatitnated)  required  for  completion  of  DxiBting  projeot . 13,000  00 
AinooiittbatoanbeproQtab]yezpendedlDfiHcalveareodiiigJiine30,1688    13,000  00 
8abiiiitt«d  in  ooniplianoe  with  raqniramauta  of  aeetton  3  of  liTor  and 
harbor  acta  of  1866  and  1867. 
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'OOHHXBCIAL  BTATIBTICB. 

Port  tf  Caiar  Eir$,  FUt. 


COHtWlM. 

ronmi. 

OlMi.*& 

'SS.t 

JuwN. 

IS 

gtS""-,; 

J 

1 

1 
a.  Ml 

^'^:^ 

J 

"7^ 

"""^ 

9Ss^^EEEE~EEEEEE 

1 

T«hM  of  opaita  Md  iBpMi  ud  dntiM  odlMtod. 

m 

KB 
'Si" 

Iz 

»,'" 

I  HH  Indebted  to  Ur.  Colmnbiu  Drew,  of  J*ok«oiiTi]l«,  FU.,  for  the  following  let 
tor: 

Vww  TOBX,  N.  T.,  J>w«  SS,  1886. 


DBABBIR! 


-^-, ,-,. r  boarda  forpendto 

n.    The  y»\w  of  the  property  !■  >bont  |Se,OuO^  uid  the  {nodoet 
d  93,6(99  groM  penhokleTe,  the  value  of  which  ie  |4%S76.S9  ftr 


and  Btioke  for  penholder 
330,867  eroaa  pencils  ar 
theyear  1686. 

The  Eagle  Pendl  Cotnpanr  and  the  Joeeph  Dixon  Cmeible  Company  hare  alao  fWito- 
rlea  in  Florida. 

Tonn,  tmly, 

Ebekhaxd  Fabib. 
Per  O.  O.  BoOXBT. 
Mr.  C.  Dsnr, 


N  10. 

IMFBOTEHENT  OF  HAKATEB  BITBK,  FLOKIDA. 

OperationB  for  the  improTemeiit  of  this  river  have  been  carried  on 
nnder  on];  one  appropriation  of  112,000,  by  act  passed  Angost  %  18^ 

Manatee  Biver  rises  in  the  soathera  part  of  Florida  and  flows  Id  s 
westerly  direction,  emptTing  into  Tampa  Bay  on  its  soatbem  shorb 
On  its  banks  exist  several  small  settlements,  amonj;  which  may  be  mMi- 
tioned  Palma  Bola,  Manatee,  Braiden  Town,  and  Hendry.  Along  its 
iKuiks  settlers  have  established  themselvea,  and  the  amoout  of  Croiti 
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and  vegetabtea  raised  is  qaite  large.  Along  its  headwaters  and  in  tiifr 
oooDtiy  lying  between  it  and  tbe  Oalooeahatchie  Biver  and  Pease  Oreek 
are  found  fine  cattie  ranges. 

The  shipments  of  lumber,  fmits,  vegetables,  and  oattl<«  are  carried  on 
from  the  river. 

An  examination  of  Manatee  Biver,  with  a  view  to  its  improvement^ 
was  made  in  1881.  A  repori;  thereon,  dated  Febmary  16, 1882,  witii 
plan  of  improvement,  is  printed  as  part  of  Appendix  K  25,  Annaal  Be- 
port  of  the  Ohief  of  Engineers  for  1882. 

PBOJEOT  OF  IMPBOTEHENT. 

The  proposed  improvement  consisted  in  forming  a  chaonel,  by  dredg- 
ing, 100  feet  wide  and  13  feet  deep  at  mean  low  water,  from  Tampa  Bay- 
to  Bhaw's  and  Molfeiirs  points,  a  distance  of  about  4  miles.  The  avw> 
able  depth  before  improvement  was  8  teet. 

OPBEATIONS  UP  TO  JUNE  30,  188B. 

Dredginfr  was  begun  os  this  improvement  March  26, 1883,  and  con- 
tinned  nutil  April  14, 1883.  It  was  again  resumed  Febmary  18, 1884^ 
and  oontinned  nntil  April  25,  1884,  when  all  work  ceased,  and  no  far- 
ther work  has  been  done,  owiug  to  lack  of  funds. 

Dnriug  this  time  one  cut  was  made  2,160  feet  in  length,  1,760  fleet  of 
which  has  a  width  of  60  feet  and  a  depth  of  13^  feet,  and  400  feet  has  a 
width  of  36  feet  aud  a  depth  of  12^  feet;  21,260  cubic  yards  of  material 
were  removed. 

OPBBATIOHS  DURING  THE  FISCAL  TEAS  ENDINa  JUNE  30,  1886. 

On  Jnly  1, 1884,  there  were  no  ftands  available  for  this  work,  and  no 
appropriation  has  been  made  since.  In  conseqnence  no  work  has  beim 
adne. 

Ttftm  the  commencement  of  the  fiscal  year  the  work  was  under  tfa6 
(ihsr'ge  of  Gapt^  W.  T.  Itossell,  Corps  of  En^neers,  nntll  he  was  re- 
HevM  by  me,  Amil  26, 1886,  in  accordance  with  paragraph  2,  Special 
Ordere  So.  89,  Hea.dqnarterB  of  the  Army,  Adjutant-General's  OfiQce, 
Washington,  April  30, 1886. 

it  is  proposed  to  use  the  appropriation  asked  ibr  in  extending,  widen- 
ing, and  deepening  the  channel  by  dredging,  according  to  the  project. 

iUnatee  Hirer  ta  in  the  oolleotiou  diatriot-  of  Key  Weat,  which  ie  the  neftrert  port 
of  entry.  Nesreit  llght-honje,  Egmont  Kay  Light.  NeueM  fort  i*  Fort  Jefietaoa, 
florid*. 

Money  atatement. 
AaM>antftppropri«tedbyaetappn>TadAagiiBt5,lHe6 18,400  00 

{Antoimt  (eatinMitod)  reqiiiRdforoomiiletlonofezlBtingprqJaot BO, 000  00 
Aoioautt]i>toeabeprofltAb1;eipeiidedlDaM3»l7raTeiidiDEJnDe30,1888   SO.OOO  00 
SDbmftted  In  oompIiftDM  with  nqairemeuts  of  seetlon  3  of liTM  and  har- 
bor Mta  of  laae  snd  isbt. 


OOHIfEBCUI.  BTATisnoa. 


1152      BEPOBT    OF    THE    CHIEF    OF    ENOIKEEBS,  0.  8.  ABUT. 

reqnwtiiig  oertain  oommerolal  statUtloB  of  said  port,  I  beg  to  mbmit  herewith  mA 
lnifann&t.ion  as  can  be  obtainttd  from  the  reoorda. 

It  will  be  obaerred  that  the  uuniber  of  Tegaela,  Bteam  and  sail,  whioh  arriTCd  111 
departed  ooaatwise  only  are  given.  Their  tonnage  and  ore  ws  eould  not  be  aMertainei. 
Aa  the  law  prohibits  toe  entry  or  cleantDoe  of  veaMls  to  aad  from  foreign  poMi  il 
other  than  ports  of  entrv,  there  have  been  no  foreign  kirlval*  or  departnrea,  impoik 
or  exports,  ordnties  oolleoted  at  theport  of  Manatee. 
Tory  respeotfolly', 

J.  V.  Haxbis, 

Ueat.  W.  H.  Black, 

Corfi  of  Bit^mMn. 


PortttfMimam,Fl^ 
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mPBOTEHENT  OF  CA.L008AHA.TCHIE  BITEB,  FLOBIDA. 

OperatioDS  for  the  improvement  of  this  river  hare  been  oarried  d 
since  Octot}er  16,  1883,  under  appropriations  made  by  Congress  ia  18S 
and  1884,  aggregating  tlO.OOO. 

The  portion  of  the  Calooaahatohie  which  ie  proposed  for  improv» 
ment  extends  iVom  its  mouth  to  Fort  Meyers,  a  distance  of  11  miles. 

The  Oaloosahatchie  Biver  rises  in  the  Everglades  of  Florida,  flows  ini 
westerly  direction,  and  empties  into  Sao  Carlos  Bay  bnt  a  short  distaiM 
above  Punta  Rassa.  Throngh  a  great  portion  of  its  length  the  landil 
low,  swampy,  and  nnflt  for  use  withoat  expensive  drainage.  Wberew 
the  land  is  high,  it  is  rich  and  capable  of  producing  fruits  and  vegeta- 
bles. Along  its  banks  are  large  cattle  ranges.  Panta  Bassa  is  dw 
shipping  point  for  this  country.  This  river  has  been  counected  by  cuul 
with  Lake  Ocfaeeobobee,  by  the  Ockeecbobee  Drainage  Oompany,  and 
by  this  canal  a  through  inland  steamboat  route  has  been  formed  ttom 
Kissimee  City  to  the  Qnl£ 

An  examination  of  this  river,  with  a  view  to  its  improvement,  mi 
made  in  March  and  April,  1879.  A  report  thereon,  dated  Aagaet  27, 
1879,  with  a  plan  of  improvement,  is  printed  in  Appendix  J  17,  Beport 
of  the  Chi^  of  Engineers  for  1879. 

PBOJBOT  OF  IMPBOTBMEirr. 

The  proposed  improvement  coneiats  in  deepening  the  ohatmel  \ij 
dredging  irom  the  month  of  the  river  to  Fort  Meyers,  so  as  to  give  ■ 
.depth  of  7  feet  at  mean  low  water,  and  a  width  of  100  feet. 

OPERATIONS  TJF  TO  Jtmii  30,   1886. 

Prior  to  this  date,  6,90S  cubic  yards  of  piaterial  had  been  removed, 
fllearing  two  miles  of  channel. 
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OPERATIONS  DUEING  THE  PISOAL  TEAB  ENDING  JDME  30,  1886. 

Tbe  work  was  done  noder  contract  with  8.  N.  Kimball,  approved  by 
tbe  Chief  of  EogineerB,  Jaooary  17, 1885,  aa  stated  id  the  last  anniiM 
report.  Dredging  was  beguD  and  flaished  in  Aagost.  Five  thousand 
CDbic  yards  were  removed  near  Jew  Fish  Bayon,  and  a  clear  channel  100 
feet  wide  and  7  feet  deep  was  obtained  from  the  month  to  Fort  Meyerg, 
thns  completing  the  present  project. 

Under  this  project  no  further  appropriations  are  needed.  Should  a 
further  improvement  of  the  river  be  determined  on,  I  wonld  recommend 
that  in  tbe  absence  of  any  rehable  maps  a  survey  be  first  inade,  extend- 
ing from  thePantaBassaBartotheheadof  navigation.  The  estimated 
coet  of  the  survey  is  $2,000. 

The  balance  on  hand  will  be  expended  in  caring  for  the  work  already 
done. 

From  the  beginning  of  the  fiscal  year  the  work  was  nnder  the  charge 
of  Capt.  W.  T.  Boaaell,  Oorps  of  Engineers,  antil  he  was  relieved  by 
me  April  26, 1866,  In  accordance  with  paragraph  2,  Special  Orders  "So. 
89,  Headquarters  of  the  Army,  Adjatant-Qeneral's  Office,  Washington, 
April  16, 1886. 

The  following  appropriations  have  been  made : 

By  Mt  of  CoDgTMB  puaed  ADguirt.^  1B83 t&,000 

By  Mt  of  CoDgraaa  approved  JiUy  6, 1S84 5,000 

Total 10,000 

CftlooMbatohle  River  la  in  thecollootioDdUtriot  of  Key  West,  which  Is  thflneBTeat 
irt  of  ODtiy.  Neanrt  llgbt-hoDH  is  Key  ff  est  Light,  knd  the  newest  fbrt  ia  Fort 
■aylor. 

Moneg  gtatemmt. 

July  1, 18a&,  ■mount AVkUftble H46CS9 

Jnly  1,  1686,  Amoont  expended  dnring  flBoal  yoAr,  excloalve  of  ll*biliUee 
ontaUndingJulyl,  ia» 3,911  88 

JnJyl,lt)86,*inonn(  kvalUble 643  41 

Amount  apptopitated  by  Mt  approved  AngnatS,  18HS 4,000  00 

Amonnt  available  for  flseal  year  ending  Jone30,  1B87 4,643  41 


Ta; 


COMHXBCIAI. 

I  am  Indebted  to  Hr.  KraociH  H.  Darranee,  deputy  collector  and  inapeotor  of  <dii» 
toma  at  Charlotte  Harbor,  Flo.,  for  tbe  fotlowiDg  Btatiatics; 

At  preaent  a  coaatiuK  steamer  arrivea  three  timeii  per  week  and  one  from  New  Or- 
leans, La.,  semi-monthly.  Sailing  vevstls  id  coaatiDg  trade  arrlTe  almost  daily,  (hie 
cattle  steamer  of  197  tons  arrives  semi-montbly  from  Havana. 

Not  being  a  port  of  entry,  no  vessels  clear  from  this  port. 

The  value  of  exporta  (cattle)  is  abont  |4,000  per  month. 


IHPBOVEMENT  OP  APALACHICOLA  BITEB,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
Bioce  December,  1874,  nnder  appropriations  made  by  Oongress  io  1871, 
1875, 1876, 1879,  1880, 1881, 1882,  and  1884,  aggregating  «i>9,600. 

The  following  description  of  tbe  river  is  taken  from  a  report  made  by 
73  E 
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Assistant  Engineer  M.  J.  Mack  to  Captain  (now  M^jor)  A.  N.  DamnD, 
CorpB  of  Engineers,  od  June  7, 1883. 

The  Apalacfaicola  River  is  formed  by  tbe  Janction  of  the  Gbattalioo- 
chee  and  Flint  lirer^j,  at  tbe  soatii  western  corner  of  tbe  Stat«  of  Georgia, 
and  runs  in  a  eoutherly  direction  tfarongb  the  State  of  Florida,  empty- 
ing into  Saint  George's  Sound  at  the  city  of  Apalachieola,  passi^ 
through  a  very  low  swampy  country,  which  is  annually  overflowed  bf 
the  fresbets  from  the  Chattahoochee  and  Flint  rivers,  rendering  the 
laud  comparatively  useless  for  agricnltural  purposes  lor  a  great  distaoee 
on  either  Bide.  There  ie,  however,  a  quantity  of  fine  timber,  mosUf 
cypress  and  pine,  along  its  banks,  and  as  it  has  a  number  of  tribntariu 
extending  far  into  the  country,  among  them  Chipola  Elver,  Canada, 
Owl,  Fort  Gadson,  Smith,  and  Brinsley  creelis,  a  fine  means  is  given 
of  rafting  it  to  Apalachieola,  wliei-e  two  (now  four)mill8  of  large  capafr 
ity  are  kept  in  coustant  operation. 

The  importance  of  this  river  has  increased  since  then  byasteadf 
growth  of  the  settlement  along  ita  banks,  especially  of  the  town  of 
Apalachieola  at  its  month. 

Cotton  is  grown  along  the  banks  and  turpentine  and  resin  shipped. 

PROJECT   OP   IKPBOTEHENT. 

The  project  consists  in  securing  a  channel  100  feet  wide  and  6  feet 
deep  at  low  water,  by  removing  snags  and  overhanging  trees,  as  well  u 
widening  and  straightening  Moccasin  Slough. 

OFEBATIONB  DP  TO  JUNE  30,  1885. 

This  improvement  was  commenced  in  December,  1874,  tbe  steambfltt 
Clara  Dunning  being  employed  in  removing  logs  and  overhanging  treee. 

Tbe  depth  of  water  was  snflBcient,  as  well  as  the  general  width  frtm 
bank  to  bank,  but  its  availability  for  purposes  of  commerce  was  bad 
in  consequence  of  nnmerons  snags. 

The  river  at  Virginia  Bend,  OO  miles  above  Apalachieola,  was  com- 
pletely closed  for  a  distance  of  C  milec,  and  the  only  chance  for  navigfe- 
tiou  was  through  Moccasin  Slough,  which  was  very  crooked,  narrow, 
and  badly  obstrncted  with  overhanging  timber,  so  much  so  that  it  re- 
quired several  days  for  a  boat,  with  the  use  of  lines,  to  pull  throogh. 

Tbe  original  project  for  improvement  contemplated  a  channel  100 
feet  wide  and  «  feet  deep  at  low  water,  to  be  secured  by  removing  anafis 
and  overhanging  trees,  as  well  as  widening  and  straightening  Moccasin 
Slough,  and  uo  change  has  been  made  in  the  original  design. 

In  addition  to  the  original  project,  Chipola  Cntoff  has  been  opened 
to  White's  Bluff,  on  Chipola  Kiver,  a  distance  of  9  miles. 

The  improvement  may  be  considered  as  completed  as  projected,  the 
river  being  in  good  navigable  condition,  and  only  requiring  the  removal 
of  the  annual  accumulation  of  snags  and  overhanging  trees,  and  such 
work  as  can  be  done  with  tbe  amount  of  $2,00«,  which  has  been  esti- 
mated as  necessary  annually  for  prcMcrviug  the  improvement. 

OPERATIOSS  DUEI^G  THE  FISCAL  YEAE  ENDING  JUNE  30,  1886. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Cajit.  W.  T.  Uossell,  Corps  of  Engineers,  until  be  was  relieved 
by  me  April  20,  IKSO,  in  accordance  with  paragraph  2,  Special  Orders 
No.  89,  Headquarters  of  tlie  Army,  Adjutaut-Genei-al's  OOice,  Wash- 
ington, April  10,  1830. 
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Work  was  done  dnriog  Angnst  and  September  by  hired  labor,  nsiug 
the  United  States  Boag-boat  belonging  to  the  Pease  Greek  improvement 
and  a  hired  steamboat  for  towiug. 

The  boat  arrived  August  10,  and  work  was  began  at  a  point  about 
1}  miles  above  Moccasin  Slongh,  and  had  progressed  np  the  river  about 
a  mile,  when  a  rise  in  the  river  made  farther  eflective  work  impossible 
for  the  time.  The  appropriation  being  nearly  eshaasted  it  was  deter- 
mined to  stop  for  the  season.  The  snag-boat  was  towed  back  to  the 
Witblacoochee  Kiver,  and  there  laid  ap  September  29.  During  the 
operations  110  snags  and  logs,  varying  in  length  from  40  to  80  feet,  were 
removed. 

The  following  appropriations  have  been  made: 

By  act  of  CoDgr«M  approTed  JnuB  33, 1874 ttO.OOO 

By  act  of  CongreBS  approved  March  3, 1R75 10,000 

By  act  of  Congresa  approTed  Jane  18,  1878 8,000 

By  act  of  Congresg  approved  March  3,  1H79 5,000 

Byact  of  CoDgresa  approved  Jnno  14,1880 a,  000 

By  act  of  Congress  approved  March  3,  1881 1,500 

By  Bot  of  CoDgreas  passed  Aagnst  2,  1682 3,000 

By  act  of  Congress  approved  July  6, 1664 1,000 

Total 39,500 

The  balance  available  and  the  appropriation  asked  are  to  be  used  in 
preserving  the  improvement  by  the  removal  of  obatrnctions  according 
to  project. 

Apalaohieola  Biver  is  In  the  collection  district  of  Apolaohlcola,  which  ia  tb«  D«sr- 
DSt  portof  entry,  Nearest  light-hoose.  Cape  Saint  George  Light.  Nearest  fort,  de- 
fenaea  of  Pensacola,  Fla.    Amount  of  revenue  collected  dnring  fiscal  year,  91,320. 

COMMBBCIAL  STATISTICS. 

Forcommercial  statistics,  see  Annual  Beport,  on  improvement  of  Apa- 
laohicola  Bay,  Florida. 

Monej/  statement. 

Jalyl,  188S,  amoant  available t2,itSS  49 

July  1, 1686,  amount  «xpeaded  dtuing  fiaoal  year,  eicloaive  of 

Uabilitlea  ODtatandiDg  Jnly  1, 1865 #2,072  61 

Jnly  1, 188S,  ontataoding  liabilitiea 65  90 

S, 138  71 

July  1, 1686,  amonot  available 116  78 

Amount  appropriated  by  act  approved  Aognet  5, 1886 1,000  00 

Amonnt  av^lable  for  fiscal  year  CDdiog  Jnne30, 1687 1,116  76 

{Amount  (estimated)  leij nired  for  preservation  of  improvement,  anni 
Amonn  t  that  can  be  prohtabl^  expended  in  fiscal  year  ending  June  30, 
Submitted  in  complianoe  mth  requirements  of  section  2  of  river  and 
harbor  acts  of  1066  and  1667. 


annnalty      S,000  00 
-""  ""='■      2,000  00 


N13. 

IMPEOYEMENT  OF  WITHLACOOCHEE  ElVEE,  FLOEIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on  in 
accordance  with  the  project  sabmitted  to  the  CDief  of  Engineers  by  the 
officer  then  in  charge,  in  1879,  and  published  as  part  of  Appendix  K  8  to 
the  Annnal  Beport  of  the  Ohief  of  Engineers  for  1880. 
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The  project  adopted  is  to  improve  the  river  by  the  removal  of  Bnap, 
overhaoging  trees,  and  loose  rocks,  and  by  deepening  of  some  of  tbe 
worst  shoals  aud  a  bar  at  tbe  mouth  of  the  river,  so  as  to  enable  boili 
drawing  2  feet  to  navigate  the  river  daring  about  half  the  year  from  tie 
month  to  Hay's  Ferry,  a  distance  of  100  miles. 

The  original  depth  of  the  river  was  from  1  to  7^  feet,  with  a  widthrf 
from  75  to  150  feet 

0PEBATIOI4S  PBIOB  TO  JUNE  30,  1886. 

Under  the  appropriations  a  suitable  snag-boat  had  been  bnilt  as< 
equipped  and  the  river  had  been  gone  over,  removing  some  of  the  wont 
ahoals.  A  navigable  channel  now  exists  from  tbe  month  to  Morrisi^ 
landing,  a  distance  of  30  miles. 

OFEBATIONS  BTTBINO  THB  FISCAL  TEAB  BNDINQ  JUNE  30,   1886. 

So  work  has  been  done  during  the  year,  owing  to  the  small  balaoa 
of  the  appropriation  remaining  on  hand. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  tt> 
charge  of  Capt.  W.  T.  Eossell,  Uorps  of  Engineers,  nntii  he  was  r- 
lieved  by  me,  April  26, 18S6,  in  accordance  with  paragraph  2,  Speoid 
Orders  ho.  89,  Headquarters  of  the  Army,  A^jutant-General'a  Offio, 
Washington,  April  16, 1886. 

It  is  proposed  to  extend  the  improvement  ap  to  Fort  Dade. 

The  upper  river  has  been  reached  by  two  railroads,  the  Florida  Booft- 
em  and  the  Florida  Transit  and  Feninsala,  thus  increasing  its  impcr 
tftnce.  The  principal  industry  is  tbe  raising  and  shipping  of  fruits  anl 
vegetables.  The  arrival  of  the  railroads  has  given  a  great  impetus  0 
thU  bnsiness,  and  they  seek  the  river  as  means  of  transportation  to  tk 
roads. 

The  money  now  available'is  to  be  used  for  the  care  and  presravatici 
of  the  public  property. 

The  appropriation  asked  for  is  to  be  applied  to  extending  the  improv*- 
ment  ander  the  existing  project. 

Tbe  following  appropriations  have  been  made : 

Bf>at  of  Congnra  approved  Maroli  3, 18B1 p,m 

BfMt  of  CoDgT«w  approved  Jal7  5,  lb64 3,011 

Total- W,ai 

WithlMOODhee  Blver  ia  In  the  oollsotlon  di«ti1ct  of  Cedu  Koy,  Fl«.,  wbioh  la  Hbt 
Deareet  port  of  enti]:.  Keorest  light-bonie,  Cedar  Keya  Light.  Nearaat  fort  is  Fat 
Marion,  Florida. 

Money  itatemmt. 

Joly  1,1885,  amonnt  available $m» 

Jnlyl,  lij86,  Mnonnt  expended  dating  fiecal  Tear,  ezoloaive  of  UabUitlea 
ontotwidiiigJnlrl.lBSS 8»« 

July  1, 1886,  amoant  available lt£  9 

Amoimt  appropriated  by  act  approved  August  6, 1886 3,000  9 

Amount  available  for  fiscal  year  ending  JaneSO,  1B87 3.156  SO 

(Amount  (eetlroated)reciiiired  for  completion  of  existing  projeot 10,400  00 
Amonut  thatoan  be  profitably  expendedlD  fiscal  year  ending  Jane  30,1888    10,400  V 
Snbniitted  In  compliance  4titb  requiremects  of  aeotion  2  of  river  and 
harbor  acts  of  18BS  and  1667. 
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jRemoval  of  the  wreck  of  the  ateamer  IHotator. — Tbis  was  a  woodeD 
side-wheel  steamer,  of  512  tons,  bnilt  at  Brooklyn,  N.  T.,  1863.  It  was 
burned  to  the  water's  edge  in  the  harbor  of  Tampa  December  26, 1883, 
and  the  hull  and  machinery  lay  near  Spaoisb  Town  Point,  in  the  edge 
of  the  main  ship-channel. 

It  having  been  reported  as  an  obstruction  to  navigation,  the  Honorable 
Secretary  of  War  directed  that  the  proper  steps  sboald  be  taken  for 
its  removal.  Due  notice  to  the  owners,  in  accordance  with  law,  was 
pnbliBhed  in  Febmary,  1885. 

OPEBATIONB  DUBINO  THB  PAST  PI80AI.  TEAR. 

On  Kovember  12,  1885,  proposals  for  the  removal  of  the  wreck  were 
opened.  Messrs.  William  H.  Brown  and  George  Theodore,  of  S'ew 
Orleans,  La.,  were  the  lowest  bidders,  and  the  contract  was  awarded 
to  tUem  for  (2,500. 

The  agreement  states,  «  Work  of  removal  is  to  be  commenced  on  or 
before  December  11,  1885,  and  is  to  be  completed  on  or  before  Febra- 
iiry  1,  1886."  After  numerous  delays  operations  under  the  contract 
began  January  13, 188C.  Work  progressed  very  slowly,  and  there  were 
namerouB  disagreements  between  the  contractors.  Un  February  25  the 
contractors  tinally  disagreed,  and  one  of  them  abandoned  the  work. 

On  April  8,  1886,  authority  waa  given  by  the  Chief  of  Eugiaecrs, 
United  States  Army,  to  annul  the  contract,  the  time  for  its  completion 
having  expired. 

The  work  was  readvertised,  and  proposals  opened  June  17.  Messrs. 
Charles  H.  Schenck  and  Nicholas  Theodore,  tho  lowest  bidders,  were 
awarded  the  contract  for  $2,500,  and  the  necessary  papers  are  now  being 
prepared. 

On  April  20  Captain  Bossell  transferred  the  charge  of  this  work  to 
me,  by  virtue  of  paragraph  2,  Special  Orders,  No.  8'J,  Headquarters  of 
tbe  Army,  Adjutant-Oeneral's  Office,  Washiugtou,  April  IC,  1886. 

Removal  of  sunken  acow  from  harbor  at  Tampa,  Florida. — On  August 
29  Captain  Uossell  reported  that  a  scow,  sunk  during  the  war  across 
the  maiu  channel  near  Spanish  Town  Point,  was  an  obstruction  to  nav- 
igation. In  letter  of  September  9,  the  necessary  st«pa  for  its  removal 
were  directed.  On  September  25,  the  required  public  notice  was  given. 
After  advertisement,  on  December  20,  proposals  for  the  removal  of  the 
scow  were  opened.  Messrs.  W.  U.  Brown  and  George  Theodore,  the 
lowest  bidders,  were  awarded  the  contract  for  $760.  Subsequently,  be- 
fore the  contract  was  made,  Mr.  Theodore  withdrew,  and  tbe  conti'act 
was  entered  into  with  Mr.  Brown  alone. 

Operations  nnder  it  commenced  May  3,  and  were  concladed  May  17, 
all  of  the  scow  having  ben  removed. 

On  April  26,  Captain  Bossell  transferred  the  charge  of  this  work  to 
me,  by  virtne  of  paragraph  2,  Special  Orders,  Ko.  89,  Headquarters  of 
the  Army,  A^utantGeneral's  OtBce,  Washington,  April  16, 1886, 
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Aittnwt  o/  propoiali  for  rmuivliif  wrset  of  t%«  tleaMor  Dietator,  now  Ij/imn  in  torkr  if 
Iatiipa,rKti»idandop«MibsCapt.WHVia'i»T.  Bo$teli,  Corp$ of  Eagineen, NovtmtmlS, 
ISSa. 
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APPENDIX  O. 


UFBOVEUENT  OF  CERTtJS  BITEBS  IN  THE  STATES  OF  QEOBOU, 
FLORIDA,  AMD  ALABAMA— IMPROVEMENT  OF  THE  HARBOE  AT  PEN8A- 
COLA,  PLOBIDA. 


BEPOBT  OF  CAPTAIN  B.  L.  MOXIE,  CORPS  OF  ESGINEBB8,  OFFICES  IS 
CBABQE,  FOB  THE  FISCAL  YEAR  ENDIJfQ  JDNE  30,  1B86,  WITS  OTHEB 
DOCVMENTS  BELATINQ  TO  TEE  WOBES. 


1.  Oomulgae  BiTuv  Oeorgio. 
3.  Oconee  Riveiv  Qeorgia. 

3.  Flint  Eivor,  Georgia. 

4.  OMteoanls  and  Cooa»wattee  riTsra, 

Qeo^ia. 

5.  Coosa  fiiver,  Qeorgia  and  Alalxuno. 

6.  ChattahooobeeEiver,OeorxiasiidAla- 

7.  Alabama  Biver,  Alabamft. 


IMPBOTEHENTS. 

8.  Tallapoosa  River,  Alabama, 


o.   laiiaucHiBa  n.Lver,  AiauaniB 
9.  Cahaba  River,  Alabama. 

10.  Coneoah — EBoambia    river,    Floddft 

and  Alabaii.a. 

11.  Choclawhatchea  Eiver,  Florida  and 

Alabama. 
IS.  Bayon  La  Orange,  Florida. 
13.  Harbor  at  Penaaoota,  Florida. 


Uniteb  Statbs  Enoinser  Offioe, 

Montgomery,  Ala.,  Angvat  10, 1886, 
Gbnebal:  Ihave  tbe  booor  to  traoeniit  herewith  aoQaal  reports  upon 
the  river  and  harbor  improvements  onder  my  charge  for  the  fiscal  year 
eoiliiig  jQDe  30, 1886. 

Very  respectfully,  yoar  obedient  servant, 

B.  L.  Hoxd:, 


The  Obikf  of  Enoinebbs,  U.  8.  A. 


Captain  of  Engiaeera. 


IMPBOTEMEKT  OF   OOMULaEE  BIVEB,   QEOROIA. 

Tbe  Ocmnlgee  Hirer  rises  in  the  northwestern  part  of  Georgia,  flows 
past  the  towns  of  Macon,  Ga.,  and  Hawkinsville,  Ga.,  and  unites  witll 
the  Oconee  Biver  about  10  miles  below  Lumber  City,  to  form  the  Alta- 
maba.  The  8tate  of  Georgia  has  expended  about  $60,000  tor  tbe  im- 
provement of  this  river.  The  first  eseminatiou  and  survey  by  author* 
ity  of  the  United  States  was  made  in  1862,  and  another  in  1875.  Sub- 
sequent to  this  a  plan  of  improvement  was  adopted  which  contemplates 
the  removal  of  obstructions  from  the  channel,  and  cutting  through  rock 
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shoals  BO  as  to  obtaia  a  navigable  channel  60  feet  in  width  and  i  feetin 
depth  at  low  water  from  Macon,  6a.,  to  the  Oconee  River. 

The  expenditure  of  957,000  ap  to  the  present  time  n&der  tbe  adopted 
plan  of  improveiLeuthas  resnlted  in  eecuring  navigation  of  the  river  at 
a  stage  from  2  to  3  feet  lower  than  was  practioable  before  the  com- 
mencement of  the  improvemenL 

The  work  done  during  the  past  fiscal  year  was  as  follows : 

Nnmber  of  OTerbauciiiK  trees  felled  and  ODt  Dp ES 

Nnuberof  logaoa  EsDk  cdI  np IE 

Number  of  Btampa  on  baDk  cat  level 51 

Nnmberof  logsaad  snaga  renioTed  from  river 611 

At  the  close  of  last  season's  work  it  was  found  that  the  snagboat  in 
use  on  this  improvemeDt  was  completely  worn  out,  not  worth'repairiug 
and  not  worth  the  cost  of  keepiog  over  for  another  season.  At  the  same 
time  the  appropriatiou  was  exhausted;  it  was  therefore  concluded  to 
condemn  the  boat,  and  it  was  sold  at  public  auction  in  Kovember,  1885, 
leaving  the  improvement  without  anv  working  plant. 

Before  work  can  be  resumed,  it  will  be  necessary  to  provide  a  work- 
ing plant,  and  it  is  recommended  that  this  be  a  steam  snagboat  of  small 
size,  coating,  with  her  equipmeut,  about  tlO,000,  to  be  used  in  common 
for  the  Ocmulgee  and  Ucoiiee  rivers. 

The  appropriation  asked  for  can  be  profitably  expended  in  the  con- 
fitraction  of  this  snagboat,  paying  one-half  the  cost,  and  iu  continuing 
the  work  of  removiug  obstructions  from  the  river  channel. 

During  the  past  season  the  work  has  beeu  in  charge  of  Assistant  Bn- 
giueer  C.  A.  Locke  to  September  11, 1886,  and  of  F.  0.  Armstrong  to 
October  31,  1885. 

Tbercls  no  working  plant  upon  this  improvement,  but  one-balf  the 
value  of  the  working  plaut  to  be  provided  for  this  river,  in  common 
with  the  Oconee  Biver,  is  estimated  at  $5,000.  When  worked  to  its 
full  capacity  for  one-half  the  working  season,  au  annual  expenditure  of 
tl5,U0U  is  required ;  a  less  expenditure  with  such  working  plaut  is  in- 
judicious. With  au  increase  of  working  plant  about  $25,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  1888. 

The  original  estimate  oi'  cost  of  this  improvement  is  $112,480.  To 
this  must  be  added  the  cost  of  removing  obstructious  brought  into  the 
channel  since  the  date  of  this  estimate  by  the  annual  freshets.  Tliis 
river  has  a  movable  bottom  and  caving  banks  which  are  covered  with 
timber.  The  improvement  will  have  that  degree  of  permanence  w^ick 
attaches  to  works  of  contraction  under  such  circumstances.  Ad  annual 
expenditure  will  be  required  for  the  maintenance  of  the  work  and  the 
removal  of  fresh  obstructions. 

The  census  of  1880  gives,  for  the  counties  borderiog  uiion  thisiivw 
within  the  limits  of  the  proposed  improvements,  a  total  assessed  vala- 
ation  of  real  and  personal  property  amouuting  to  $17,876,108,  and  ft 
total  taxation  of  $1^72,180. 

Money  statemeat. 

Jaly  1,  1885,  amount  available tS,37ffdl 

Jul;  1,  1S86,  amount  espeDded  duriog  fieoal  year,  exoloslve  of  liabiUtiea 

OQtotandiug  Jaly  1,  18S5 2,3^  A 

AmoQDt  appropriated  hy  act  approved  Aagnat5, 1686 7,500.00 

AmoDiit  avaUablefor  &»cal  year  eudiog  Jaoe  30,  mS! 7,HXI0) 

fAmonot  (e«tiiiiat«d)  required  for  oorapletion  of  ezietiug  project 48,000  00 
AmoDDt  that  cou  be  profitably  expended  iu  fiscal  year  endioc  Jane  30, 
1888 *: :...." : a8,ooooo 
Sobmitted  In  compliaooe  with  reoDueiaenta  of  section  3  of  river  and 
harbor  acM  of  1866  and  1667. 
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COMHSBCIAL  STA.TISTIC8. 

An  effort  has  been  made  to  obtain  commeroUl  atstistics  from  parties  presnmablirin 

tbe  navigation  of  this  riTer.  but  none  have  been  received.     In  18H5  tba  follun-iiig 
named  steam boata  were  employed  in  the  navigation  of  tbe  river: 

Ida,  Colville,  Marj  Jeter,  Wadley,  Mary  Cooper,  North  State,  and  Comberland. 

Theao  boat*  then  carried  about  6,b00  barrelB  of  turpentine,  29,"""  ' ' '""    — ' 

about  3,200  tons  of  cotton,  provisioDS,  &e.    In  addition  '"  '*'' 
of  lDmbeT(B.  M.)  waa  rafted  down  tbe  river. 


IMPROVEMENT  OF  OCONEE  HIVEE,  OEOEGIA. 

This  river  rises  in  Northeast  Georgia,  flows  past  the  towus  of  Mil- 
led(;eTil)e  and  Dublin,  Oa.,  and  joins  the  Ocmnlgee  in  the  southern  part 
of  the  State,  forming  the  Altamaha.  The  State  of  Georgia  has  ex- 
pended about  835,000  for  its  improvement.  The  flrst  examination  of 
the  river,  by  authority  of  the  United  States,  was  made  iu  1874,  and  a 
plan  of  improvement  adopted,  contemplating  tbe  removal  of  obstructions 
from  tbe  channel,  and  blasting  throagh  rock  reefs  where  necessary,  in 
order  to  secure  a  depth  of  about  3  feet  at  low  water  from  Milledgeville 
to  the  Ocmiilgee  Giver.  Tbe  work  done  np  to  the  present  time,  ander 
this  plan  of  improvement,  at  an  expenditure  of  t23,499.21J,  has  resulted 
in  enabling  steamboats  to  navigate  the  river  at  a  stage  of  water  4  feet 
lower  than  that  at  which  navigation  was  practicable  before  tbe  improve- 
ment was  commenced. 

No  work  was  done  during  tbepastflscalyear  owing  to  theexbanstion 
of  tbe  appropriation  for  this  improvement. 

At  tbe  cloue  of  last  season's  work  it  was  found  that  tbe  snag-boat  in 
use  on  this  improvement  was  completely  worn  out;  not  worth  repairing, 
and  not  worth  the  cost  of  keeping  over  for  another  season.  It  was 
therefore  concluded  to  condemn  the  boat,  and  it  was  scld  at  public 
auction  in  November,  1885,  leaving  tbe  improvement  withontany  work- 
ing plant. 

Before  work  can  be  resumed  it  will  be  necessary  to  provide  a  working 
plant ;  and  it  is  recommended  that  this  be  a  steam  »nag-lioat  of  email 
size,  costing,  with  her  equipment,  about  $10,000,  to  be  nsed  in  common 
for  the  Oconee  and  Ocmulgee  rivers. 

The  appropriation  asked  for  can  be  profitably  expended,  in  tbe  con- 
Btmction  of  this  snag-boat,  paying  one- half  the  cost,  and  iu  continaing 
tbe  work  of  removing  obstructions  from  tbe  river  cbaunel. 

There  is  no  working  plant  npon  this  improvement,  but  one-half  the 
value  of  the  working  plant  to  be  provided  for  this  river,  in  common 
with  the  Ocmulgee  Kiver,  is  estimated  at  t5,000.  When  worked  to  its 
full  capacity  for  one-half  the  working  season,  an  annnnl  expenditure  of 
915,000  is  required ;  a  less  expenditure,  with  such  working  plant,  is  in- 
judicious. With  an  increase  of  working  plant,  about  825,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  lOSS. 

Tbe  original  estimate  of  cost  of  this  improvement  is  $50,000.  To  this 
must  be  added  the  cost  of  removing  obstructions  brought  into  the  river 
channel  by  freshets  since  the  date  of  the  estimate.  Tbe  river  has  gen- 
erally a  movable  bottom  and  caving  banks  covered  with  timber.  The 
improvement  will  huve  that  degree  of  permanence  which  attaches  to 
works  of  contraction  iu  such  a  stream.  An  annual  expenditure  will  be 
pcquired  for  the  removal  of  fresh  obstructions  and  the  maintenance  of 
(^he  work. 
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The  census  or  ISSO  gives,  for  the  coanties  borderiug  upon  this  riv«r 
within  the  limits  of  the  proposed  improremeiit,  a  total  assessed  yaim- 
tiou  of  real  and  personal  property  atuouotiug  to  $7,475,214,  and  a  total 
taxatioD  of  $99,UT3. 

Money  statement. 

July  1, 1885,  wnoDDC  ovailftble (353  3! 

July  1,  1886,  amonnt  expended  daring  fiscal  ^ear,  exolasive  of  liabilitiee 
onUtondiDg  Jaly  1, 1B85. MI  « 

July  t,  1866,  amount  available 1i 

Amoiint  appropriated  by  act  approved  Anguet  5,  li^ 9,000  9) 

Anoint  available  for  fleoal  year  endJDgJnne  30, 1887 9,00019 

SAmoDDt  (eetimated)  required  for  completion  of  exieting  protect 17,500  (S 
Amoaattbatcanbeprofitablfexpended  in  fiscal  yeoreadingJnne  30, 1883    17,600(1) 
Submitted  in  compliance  with  requirementa  of  ecotiou  3  of  river  and 
barbor  acta  of  1866  and  1667. 


COMUERCIAL  STATISTICS. 

An  effort  has  been  made  to  obtain  commeroial  etatiatioa  from  parties  presomsblf 
interested  in  the  navigation  of  this  river,  but  witlioaC  sncoeM, 
Id  1685  tbe  following-named  steamboats  were  emptoyed  upon  this  river ; 

Laurens , 181 

Wadley 1» 

Ida SSfl 

Mary  Cooper ISS 

North  State UB 

These  boats  carried  daring  that  year  abont  4,400  barrels  of  tarpeutine  and  sbinl 
6,000  tons  cotton,  merahandise,  proviaione,  &o.,  besides  which  abont  20,000,000  fettot 
lumber  were  rafted  down  the  river. 


0  3- 

IMPROVEMENT  OP  FLINT  RIVER.  GEORGIA. 

This  river  rises  in  the  westero  part  of  Georgia  near  tbecity  of  Atlanti-. 
It  flows  past  Montezuma,  Albaoy,  Newton,  and  other  towns  to  Gbst- 
tabooche6,.Fla.,  where  it  anites  with  the  Cliattaboocbee  to  form  tbe 
Apal»chicola  Biver.  The  plan  of  improvemeut  made  pursuant  to  an 
examination  and  survey  of  the  river  in  1872  and  1873,  modified  after 
further  examination  in  1880,  contemplates  a  low-water  navigable  chao- 
nel  3  feet  in  depth  and  100  feet  in  width,  from  the  mouth  of  the  river  to 
Albany,  Oa.,  a  distance  of  105  miles,  and  a  navigable  channel  for  ligb^ 
draught  steamers  at  a  moderate  stiige  of  water  from  Albany  to  Monte- 
zuma, an  estimated  distance  of  100  mites.  The  worktobedoneconsisn 
in  the  removal  of  snags  and  other  obstructions  ih)m  the  channel  and 
overhanging  trees  from  the  banks,  the  sconring  of  bars  by  works  of 
contraction,  and  cutting  of  the  prescribed  channel  through  the  rocl>- 
reefs. 

The  expenditure  up  to  the  present  time  of  $94,919.87,  has  resulted  in 
securing  a  fair  navigahle  channel  at  low  water  from  Obattahoocbee  to 
Tea  Cup  Shoals,  about  19  miles  below  Albany,  at  which  point  opera- 
tions were  suspended  at  the  close  of  last  working  season,  and  an  im- 
proved high- water  channel  between  Montezuma  and  Warwick,  40  miles 
above  Albany. 
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Doling  tbe  past  fiscal  y«ar  a  small  band  power  snag-boat  wa»  kept 
at  work  oa  tbe  river  between  Moatezama  and  Warwick  removing  logs 
and  cutting  overbanging  trees,  effecting  tbe  removal  oC  811  anags  and 
overbaDging  trees ;  and  a  number  of  drilling-scows  on  tbe  ree&  aboat 
19  miles  below  Albany  were  engaged  in  effecting  the  removal  of  5,177 
cable  yards  of  rock,  and  140  snags  and  overbaaging  trees. 

The  following  table  shows  the  condition  of  the  improvement  on  Jane 
30,1886: 

3biT«  thoieing  oondttio*  of  improMmmt  oa  Junt  30,  16tj6. 


in 


\     '^Do™ 
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lenglli,  oF  Idoae  roDli  and  wild 
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The  fuDds  retnaiaiDg  on  haod  and  the  appropriation  asked  for  can  be 
profitably  expended  in  ooDtinning  the  work  of  cnttioe  through  rock 
shoals  helow  Albany,  and  in  removing  obstmctions  l^m  the  river  chan- 
oel  between  Albany  and  Monteznma.  The  work  has  been  in  charge  of 
Assistant  Engineer  P.  M,  Slaaghter. 

The  value  of  the  working  plaot  apon  this  improvemeDt  is  estimated 
at  $1,727.  When  worked  to  its  fall  capacity  an  annaal  expenditure 
of  $20,000  is  required;  a  less  espeuditare,  with  the  present  working 
plant,  is  injudicious,  with  au  iocrease  of  working  plant  about  $10,OOD 
can  be  profitably  expended  during  the  fiscal  year  ending  Jnne  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is,  ftom  Chatta- 
hoochee, Fla.,  to  Albapy,  Ga.,  $184,862;  from  Albany  to  Montezama, 
Oa.,  $15,000.  To  the  latter  estimate  should  be  added  the  cost  of  re- 
moving the  annnal  accumulation  of  obstructions  due  to  freshets  in  tbe 
Qpperriver;  this  requires  a  constant  annaal  expenditure.  Forthelowo- 
river  the  work  is  principally  upon  the  rock  bottom  of  tbe  river,  and  is 
of  a  permauent  character. 

The  census  of  1830  gives  for  the  counties  bordering  upon  this  river 
within  the  limits  of  the  proposed  improvement  a  total  assessed  valaa- 
tionof  r^l  and  personal  property  amounting  to  $13,461,611,  and  atotal 
taxation  of  $156,016. 

Money  statement. 

Jaly  1,  1885,  amoant  aTaiUblo (14,449  « 

July  1,  LtMG,  amoUDt  expended  during  flaoal  year,  eiolusive  ot 

liabilitit^a  outstuudiDg  Jaly  1, 1885 (12,339  3e 

Jaly  1,  lyao,  ontstaiidiug  liabiUtiee 163  00 

1-2,5(8  3B 

Jaly  1, 18U6,  amoDQt  available 1,946  M 

AmuuDt  appropriated  by  act  approved  Aug ast  5,  1886 20,000  00 

AmountavailableforllacatyeareDdiDg  jDQeSO,  1887 21,94619 

IAmoont  (estimated)  required  for  completion  of  ex i sting  project B3,000  <n 
Amountthatoanbenroiltab[yexpeDdodtnascalyeareDdinKJaQe30,ie88    40,000  00 
Submitted  in  compliaooe  with  reqnirementa  of  section  8  of  river  and 
harbor  act«  of  ltiG6  and  1867. 


COHHKRCIAI,  STATISTICS. 

Namber  of  boats  employ«d  iu  tbe  oommeroe  of  thiHiiver 10 

Valuation $126,0OD 

Tonnaffe l,40t> 

DrsngbC  in  feet 2toS 

During  the  year  ending  June  30, 1886,  these  boats  carried  In  f^ght  as  follows : 

Commercial  fertllizeta..... ....tOBH..  6,541 

Iron do...  2D& 

Cotton bales..  22,760 

Grain bashels..  27,  W> 

Lnmber feet....  A,tM,W 

Meiohsndise bales..  764 

Uerchandise barrels..  189,7W 

Livestock.... - namberheid.-  64 

Taipeatiae burals..  3,0W 

Eosin do...  15,009 

Bqaore  andrgand  timber  (by  raft) feet..  3,000,009 
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Total  valnntion $3,185,274 

Total  valnation  of  ftelgbU 40,700 

Total  valnation  of  poHMDger  trafflo S7,000 

jLggremto  Taluation  of  riTOT  biuineaB 3,263,974 

Aggregate  value  iQ  1885 3,234,163 

The  larg«  increase  in  oar  river  biuinesB  fbr  the  present  year  la  mainl;  cansed  t>7 
the  improved  condition  of  the  river  aa  cansed  bj  Govenunent  appropriations,  thus 
enabling  onr  boats  to  run  the  year  throagh,  and,  b;  oonnectione  with  railroad  points 
below,  to  offigtthioagh  rates  for  cotton  and  merchandise  to  and  from  all  points  east 
and  north  in  competition  nith  onr  local  railroads,  thnsincreasiogvery  materially  the 
ainonnt  of  buBincM  to  oar  boats,  and  enabling  the  metoliants  oa  the  river  to  competa 
In  freights  with  other  points  not  lo  fiiTorably  located. 

C.  E.  HOCHSTRABBER, 

ViM-Fretident  Colutniu*  Boardof  Trade. 
E.  L,  Wells, 
Sterelara  CoUnnbM  Board  of  Trada, 
Columbus,  Ga.,  J»lg,  1886. 
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QCPROTEUENT  OF  OOSTENAULA  AND  COOSAWATTEE  BIVEBS,  QEOBOIA. 

Ko  workhaa  been  done  on  either  ofthese  rivers  daring  the  fiscal  year 
«ndiDg  Jnno  30, 1886,  nor  in  fact  since  aotive  operations  were  anspended 
on  Uie  Coosawattee  in  October,  1880,  and  on  the  Oostenania  in  AugaeC, 
1881. 

As  there  ianow  a  &ir  channel  for  lightuavigation  at  moderate  stages 
of  the  water,  no  farther  appropriation  appears  to  be  demanded  by  the 
intereetfi  of  oommerce. 

Money  statement, 

Jnly  1, 1885,  oroonnt  avaUable |1,163  71 

July  1, 1886,  amount  expended  daiing  fiscal  year,  «zoliuiTeof 

liabilitieaoatstandingJnly  1,1885 |20  00 

Jnly  1,  188G,  onUtanding  liabilities 91  85 

4186 

July  1, 1886,  amoont  availablB 1,121  86 
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mPBOVEUENT  OF  COOSA  BITEB,  OEOBGIA  AND  ALABAMA. 

In  1823  the  State  of  Alabama  passed  an  act  to  fdd  the  Improvement 
of  the  Ooosa  Biver.  In  1828  Congress  provided  that  any  enrplns  of  the 
grant  for  the  Tennessee  Biver  should  be  applied  to  the  improvement  of 
the  navigatioD  of  the  Ooosa  and  other  rivers.  In  1870  an  act  of  Con- 
gress aathorized  an  examination  of  the  Ooosa  Biver  between  Greensport 
and  the  Selma,  Bome  and  Dal  ton  Bailroad  Bridge,  a  distance  of  77  miles, 
and  in  1872  aniustramentalsarveyof  this  part  of  the  river,  npoD  which 
to  base  plans  and  estimates  for  its  improvement.  In  1875  an  examina- 
tion of  the  river  was  made  &om  Bome,  Oa.,  to  Oadsden,  Ala.,  a  distance 
of  136  miles,  when  a  plan  for  its  improvement  was  adopted,  which  was 
Bobsequently  modified,  providing  for  a  channel  30  feet  wide  and  3  feet 
deep  at  extreme  low  water. 

In  1876  an  appropriation  was  made  for  improving  the  Coosa  Biver 
oetweeo  Bome  and  the  Selma,  Bome  and  Dalton  Bailroad  Bridge,  which 
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dates  the  beginQlDg  of  the  improvemeut  of  this  river  according  to  the 
present  project.  This  project  coutemplates  the  improvemeiit  of  tb« 
river  betweeu- these  poiuts,  overcoming  the  more  serioas  obstractioDt 
by  locks  and  dams  aud  the  lesser  rock  shoals  and  sand  and  gravel  bars 
by  rock  excavation  and  by  works  of  contraction  respectively.  This  plm 
has  been  carried  out  to  the  present  time  without  material  change  a 
modification. 

This  river  has  been  navigated  continuocsly  between  Bome  and  Oreeas- 
port  since  1S17,  during  high  water,  a  distance  of  about  130  miles,  the  ob- 
structions coDsisting  of  the  lesser  shoals  and  bars.  Just  below  Greens- 
port  the  Ten  Island  Shoals  offered  the  most  serious  obstruction,  giving 
a  fall  at  low  wat«r  of  24  feet  in  a  distance  of  about  2  miles. 

The  expenditure  of  $417,396.06  up  to  the  present  time  has  resulted  in 
the  improvement  of  the  wat«r  cha,Dnel  above  Greeosport  by  stn^ighten- 
ing  it  and  widening  it  and  increasing  the  depth  from  16  inches  to » 
minimum  of  2  feet.  Below  Greensport  the  work  of  lock  and  dam  navi- 
gation to  overcome  the  more  serious  obstructions  is  nearly  completed. 
This  will  open  the  river  to  navigation  as  far  down  as  the  head  of  Brokea 
Arrow  Shoals,  and  was  nearly  completed  during  the  past  season  whes 
the  exhanstion  of  the  appropriation  compelled  the  abrupt  cessation  of 
work. 

Doringthe  past  season,  with  thelimited  appropriation  available,  voit 
has  been  done  as  follows : 

Cable  jaidt 

Earth  removed  at  qnarry , SSt 

Stone  quarried 191 

Stone  dressed liGI 

Stone  transferred  ft«m  quarry  to  river 714 

Channel  exoavated  (rock) lU 

The  condition  of  the  work  on  June  30, 18S6,  was  as  follows : 

Lock  So.  1 :  Lock  and  dam  completed  and  gates  set  ap. 

Lock  1^0.  2:  Masonry  for  lock  and  dam  completed  and  gates  firamed. 

Lock  Ko.  3 :  Masonry  for  lock  (except  coping)  and  dama  completed 
and  gates  framed. 

Lock  No.  4:  Stone  quarried  and  dressed,  except  coping. 

During  the  month  of  April,  1886,  the  Ooosa  Biver,  in  tike  vicinity  of 
this  work,  rose  to  a  height  of  6J  i<%t  above  the  highest  known  water- 
mark up  to  that  time.  Very  little  damage  was  done  to  the  work  be- 
yond the  floating  off  of  some  of  the  gate-timbers,  the  greater  part  of 
which  were  recovered,  and  dislodging  a  small  quantity  of  riprap-stona 
The  total  damage  ia  estimated  at  $1,100. 

This  work  has  been  in  charge  of  Assistant  Engineer  M.T.  Singleton. 

The  funds  remaining  on  hand,  together  with  the  appropriation  asked 
for,  can  be  profitably  expended  dnring  the  fiscal  year  ending  Jane  30, 
XSisSiio  continuing  the  improvement  between  Borne,  Ga.,  and  the  Selma, 
Bome  and  Dalton  Kailroad  Bridge,  Alabama. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $6,895,  but  the  work  is  of  such  character  that  a  trifling  increase  in 
the  plant  is  sufficient  to  increase  very  greatly  the  amount  of  work. 
With  the  present  working  plant,  worked  to  its  full  capacity,  an  annual 
expenditure  of  $75,000  is  required ;  a  less  expenditure  with  the  present 
working  plant  is  injudicious.  With  an  increiise  of  plant,  the  comple- 
tion of  the  work  within  the  limits  of  the  present  project  can  be  effected 
by  an  expenditure  of  $150,000,  unless  extraordinary  delays  should  be 
incurred  in  tbo  acquisition  of  title  to  the  land. 

The  original  estimate  of  cost  of  this  improvemeut  is  $560,663.  To 
this  must  be  added  the  cost  of  improving  about  29  miles  of  the  river  be- 
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tweea  Oreeii^^port  aod  GadsdCD,  not  iucluded  in  auy  survey  or  estimate; 
also  the  increayed  <»>st  of  the  better  class  of  work  adopted  id  the  con- 
struction of  the  locks  and  dams,  as  well  as  the  cost  of  removing  ob- 
structions which  accumulate  annually  iu  the  river  channel, and  themaiu- 
tenance  of  the  works.  Below  Greensport  the  improvement  is  of  a  per- 
mauent  character,  cousistiug  of  locks  and  dams.  Above  Greeosport 
the  river  has  generally  a  moderate  blope  and  hanks  not  eaaily  eroded, 
but  in  places  a  movable  bottom,  where  works  of  contractiou  are  re- 
quired. The  improvement  of  this  part  of  the  river  will  have  that  de- 
gree of  permanence  which  attaches  to  works  of  contractiou  under  such 
circumstances.  An  annual  expenditure  will  be  required  for  removing 
obstructions  fi:om  the  cbannel  and  for  maintaining  the  works. 

The  census  of  1880  gives,  for  the  counties  bordering  upon  this  river, 
within  the  limits  of  the  pro[>osed  improvement,  a  total  assessed  valua- 
tion of  real  and  personal  property  amounting  to  $15,232,300  and  a  total 
taxation  of  {199,878. 

The  primary  object  of  this  improvement  is  to  open  tbe  river  from 
Bome  to  the  Ooosa  coal-fields,  in  tbe  vicinity  of  Broken  Airow.  Tbe 
present  local  business  od  the  river  is  therefore  an  incomplete  exhibit  of 
the  importance  of  this  improvement. 

Mvney  atatement. 

Joly  1,  lt«5,  amouDt  available 121,803  18 

Jnly  t,  ISUti,  amuuDt  exp«Dded  durmg  fiscal  year,  esolDaire 

ofliabilitiea  oatetandiDK  Joty  1,  1B& (21,053  18 

Jaly  1, 1686,  oatataodiDgTiabilitiM 1,254  41 

22,312  69 

AmoDnt  appropriated  by  act  approved  Aagnat  6, 1880 45,000  00 

iAmoaDi  (estimated)  reqnired  for  completioD  of  ezistiDK  project 96.96^  OO 
AmouatihstcaDbepToHlabljrexpeDdadiDftecalyeareiidiDgJDQeSO.lSSe    97,000  00 
Submitted  io  compuance  with  reqairemeatB  of  eection  2  of  river  aod 
harbor  aola  of  1866  aod  1867. 


STATISTICB. 

An  effort  has  been  made  to  obtain  oomniercial  atatUtice  firoiu  parties  presumably  ia- 
tereated  in  the  navigatiOB  of  this  river;  but  no  informatioD  haa  been  recuired.  liie 
BtatisticB  for  leU!)  are  as  followa: 

Tbe  following  is  a  list  of  the  boat«  employed  uD  tbe  river : 


Kame. 

LenelhM 

Bomh. 

r<um^[«. 

1« 

80 
M 

,?^I!S 

During  the  year  ending  Jane  30, 1685,  these  boats  carried  freight  as  follows: 

Cotton bales..      925,000 

Grain,  hay,  and  done tons.,  3,500 

Guano ilo. ..  2,500 

MiBcellaneous  mercbamlise do...         5,000 

Lnwber B.M.,  feet..  4,500,000 

Passengers number..         8,500 

In  addition  to  the  above,  tbont  24,000.000  feet,  RH.,  yellow  pine  lumber  was  rafted 
to  the  mills  on  the  river. 


nCoO^^lc 


1168     BEPOBT   OF  THE  CHIEF  OF  ENOINEEBH,  D.  8.  ASICT. 


The  Chattahnochee  River  rises  in  the  nortberti  part  of  Georgia,  flow- 
ing past  the  town  of  Colambas,  tbe  proposed  head  of  navigatiuD,  when 
the  river  forms  the  boaodary  line  between  Georgia  and  Alabama,  and 
the  town  of  Eafaula  and  other  towns  to  Chattahoochee,  Fla.,  where  il 
nQites  with  the  Flint  Rirer  to  form  the  Apalachicola.  The  present  plu 
of  improvement,  adopted  in  1873,  contemplates,  a  low-water  channel  1 
feet  in  depth  and  100  feet  in  width  from  Colambnn,  Ga.,  to  Chattahoo- 
chee, Fla.,  a  distance  of  223j^  miles  by  the  removal  of  snags  and  otbtc 
obetrncttons  from  the  channel  and  overhanging  trees  from  the  banks,  bf 
catting  a  channel  throngh  the  reck  shoals  and  deepening  sand-bars  1^ 
Bcoar. 

Tbe  ezpenditare  up  to  the  present  time  of  ^138,857.40  baa  resnlted  in 
securing  a  fair  navigable  channel  between  Chattahoochee  and  Bafaoti 
at  f^I  seasons  of  tbe  year,  and  between  Eufanla  and  Columbus  at  ill 
times  except  during  tbe  prevalence  of  extreme  low  water. 

Tbe  following  table  exhibits  the  condition  of  the  improvement « 
June  30, 1886: 

TabU  tlwiBlmtf  tU  awHtion  of  the  impnn>eme»t  »■  Jmt  30,  188S. 


MoDDdBu 

Abenrombia'*  Bar 

Wooltolk'*  Bw 

Uutole 

LhtleShoBladloliM).. 

Be«r  below  (boU 

Slick  Blnff  Slu^ 

UlddleBock 

BiaDobMSboal. 

OM  Btadot  VotMU 

Betuta't  Upper  Rooki. 
Betton'i  lawn  Booki 

Codj-aBMki  

SbtUCTMkBw 

Culpeppar'alaUiid 


HudTODkablMMu 


Numbers  6,  7,  8,  9, 10,  and  11  constitnte  Uchee  Shoals,  about  3  mild 
long,  number  11  being  worked  on  at  close  of  the  season. 

During  the  past  fiscal  year  a  new  steam  snag-boat  has  been  completed 
and  equipped  for  work  on  the  Chattahoochee  Kiver  at  a  total  costof 
tl2,000,  the  engines,  machinery,  and  other  parts  of  the  old  boat  havinfF 
been  introduced  into  tbe  new  one,  except  such  as  were  fonnd  to  be  wortli' 
less. 

Forty-six  logs,  snags,  and  trees  were  removed  £rom  the  channel.  Tbe 
principal  work  done  has  been  the  excavation  of  a  channel  thnmgh 


itizecoy  Google 
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Uohee  Shoals,  where  4,473J  cabio  yards  of  rock  and  11  cubic  yards  of 
sand  bave  been  removed,  the  diBtance  worked  over  at  that  point  being 
5,000  feet. 

The  fnnds  remaining  on  hand,  together  with  the  appropriation  asked 
for,  can  be  profitably  expended  in  continning  the  work  of  ezcavatioB 
□pon  the  rock -reef  between  Eafaala  and  Colambns,  and  in  the  employ- 
ment of  the  new  snag-boat  for  the  removal  of  logs  and  other  obstrnctions. 
The  work  has  been  in  charge  of  Assistant  Engineer  P.  M.  Slaughter. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
nt  $20,002.  When  worked  to  its  fall  capacity  an  annual  expenditure 
of  $20,000  is  required;  a  less  expenditure  with  the  present  working 
plant  is  injudicious.  With  an  increase  of  plant  about  $40,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is  $385,247.66.  The 
limited  appropi'iations  available  have  compelled  slow  progress  of  the 
work,  and  have  added  the  annual  accumnlation  of  obstructions,  due  to 
freshets  in  the  river,  to  the  amount  of  work  contemplated  in  the  original 
estimate.  There  has  also  been  added  the  cost  of  maintenance  of  works 
of  contraotion,  and  of  their  extension,  made  necessary  by  the  works 
themselves. 

This  improvement  is  at  several  points  of  a  permanent  character,  the 
bottom  of  the  river  being  of  rock,  and  the  banks  not  subject  to  erosion. 
At  other  points  the  river  has  a  movable  bottom  and  caving  banks,  and 
the  improvement  will  have,  with  an  annual  expenditure  for  maintenance 
and  repair,  that  degree  of  permanence  which  works  of  contraction  can 
give  to  such  a  stream. 

The  census  of  1880  gives  for  the  counties  bordering  npon  this  river 
within  the  limits  of  its  contemplated  improvement,  a  total  assessed  val- 
astioD  of  property,  real  and  personal,  of  $20,272,775,  and  a  total  taxa- 
Uoo  of  $271,673. 

Moneg  statement. 

July  1, 1886,  amonnt  ivaiUble t30,7M  66 

July  1,  1S8S,  ftmoaut  expended  during  Bsc&l  year,  ezcliuive  of 

lUbilitiea  oatBtanding  July  1,  1885 |t6,BM  08 

jDlyl,  1886,  ODtatandins  liabilitiea S,09&.S7 

81,969  95 

July  It  1886,  amoant  available 9,066  70 

Amonnt  appropriated  by  act  apptOTed  Angiut  6, 1666 SO,  000  00 

Aiuonnt  availablsfot  flwial  year  ending  Jane  30, 168B 99,06S  70 


f  AmoQDt  (estimated)  reqaired  for  completion  of  existioK  projeot lli2,3S 

J  AmooDt  that  can  be  profitably  expended  in  fiscal  year  endlDE  June  30, 1668    40, 0( 

bor  aote 
74  s 


Sabmitted  in  compliance  witb  leqiiirementa  of  Beotion  !i  of  river  and 
barber  aote  of  1666  and  1867. 
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NuDW  dT  hidden. 


ftBro.,  Jelbr- 


ILA.SwMdBT, 

•ODTlUe,  Ind. 
Chulaa     T.     . 

Modtgomsiy,  Ala. 


BlUenhoDW  Uoon,  UobUe, 


BOdkyiaftamotl- 
flutlon   of  ip- 

piQVll    Of    OOU' 


SOI*.— Before  oj 


■Mo  ukb  ud  no  plan  o(  owMmi 
tlfo  plaaof  capeCui  KibmlUed. 


■nbmlCMd.   BrMuret  not  kiplainad. 


ma  pnMBl  wu  pfrmlUed  to  flle  ■  mum^ 

nuoieaolng  and  DampleUiig  tha  vork  Ml  la 


CONMKBCIAl.  BIATIBTICa. 

Namber  of  ateamboats  employed  in  the  oommeroe  of  this  river ) 

Valantion 1134,501 

ToDDwe 1,B( 

DrangEt,  in  feet SUI 

Dariog  the  yur  ending  Jone  30, 1886,  these  boati  carried  in  freight  u  faHom: 

Commeroial  fertiliEers tone..  9,09 

iron '■ do..-,  9i 

Cotton balee..  BO,!)! 

Qniu boflhela..  18B,M 

Lumber feet..  aSO.lK 

Merchandiee bales..  8,«l 

Uercbaodise barrels..  663.41 

LiveBtook head..  V 

Total  valnation 18, 440, » 

Total  Taioation  of  freights 90,M 

Total  valnationof  passenger  traffic 3G,4H 

Aggregate  valnation  of  river  bnsiness 8,[i67,W8 

-Agsregatevalaein  1885 7,94.\»ti 

The  large  Increase  in  our  river's  bnsiness  for  tbe  present  year  is  mainly  caosed  M 
tba  improved  condition  of  the  river  aa  cansed  bv  Qoveminenl  ai>prapnations,  tba 
enabling  oor  boats  to  ma  the  year  through,  and  by  oooaectioDs  with  railroad  poioU 
below  M  offer  tbrongh  rates  for  cotton  and  merchandise  to  and  from  all  poinca  esri 
and  nortt^  in  competition  wUh  onr  local  railroada,  thus  iucreasing  very  material]; 
tbe  amon^t  of  bosineas  to  onr  boats,  aud  eoabliDK  the  merohants  on  the  river  to  cob- 
pete  in  frfights  vith  other  points  not  so  favorably  located. 

C.  E.  HOCHBTRABSKB, 
■  FUt-Praidenl  Colutnlnti  Board  af  Trade. 

E.  L,  Wklls, 
Seentarv  Colitmbtu  Board  of  lYada. 
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07. 
IMPBOVEMENT  OP  ALABAMA  EIVEE,  ALABAMA. 

This  stream  is  formed  by  the  jnnction  of  the  Coosa  and  Tallapoosa 
rivers,  18  miles  above  Montgomery,  Ala.,  in  the  central  portion  of  the 
State,  and  flows  southward  past  the  town  of  Selma,  uniting  with  the 
Tombigbee  to  form  the  Mobile  Uiver,  which  empties  Into  Mobile  Bay. 
This  river,  with  its  principal  tributary,  the  Coosa,  now  under  improve- 
ment, ofi'ers  a  continuous  line  of  water  transportation  from  Rome,  Ga., 
to  the  Oulf  of  Mexico,  flowing  through  the  coal  and  iron  deposite  of 
Alabama  and  the  cotton  belt 

The  plan  of  improvement  for  the  Alabaqia  Kiver,  adopted  in  1S70, 
contemplates  a  channel  200  feet  in  width  and  4  feet  in  depth  at  low- 
water  from  its  mouth,  50  miles  above  Mobile,  Ala.,  to  Wetnmpka,  Ala., 
a  distance  of  323  miles.  Before  the  improvement  was  commenced,  the 
channel  ha«t  a  lowest  depth  of  about  2  feet  on  some  of  tbe  sboals,  and 
was  obstructed  by  snags  and  overhanging  trees. 

The  expenditure  np  to  June  30,  1886,  of  $129,714.12,  has  resulted  in 
opening  20  miles  of  the  lower  river,  below  the  eutK)ff,  before  inaccessi- 
ble during  low  water,  and  rendering  that  part  of  the  river  below  Mont- 
gomery, Ala.,  easy  of  navigation  during  ordinary  low  water. 

During  the  past  fiscal  year  but  little  work  could  be  done,  except  tbe 
pulling  of  snags  and  logs  washed  in  since  theprevioas  season  over  the 
the  worst  portion  of  tbe  river,  tbe  appropriation  being  insafficieot  for 
tbe  further  extension  of  the  work  of  improvement.  An  cxeeltent  work- 
ing plant  for  this  river  is  on  band,  auil  with  sotBcient  appropriations 
can  be  made  to  do  efBcient  work.  In  tbe  absence  of  such  appropria- 
tions, this  plant  will  decay  before  auy  adequate  retnrn  has  been  bad  for 
tbe  expenditure  in  providing  it.  Tbe  work  done  was  principally  in  tbe 
vicinity  of  Gardner's  Island,  between  Montgomery  and  Selma,  at  which 
point  a  brush  dam  was  constructed,  closing  one  of  the  chntes  and  con- 
centrating the  water  into  a  new  channel,  ofi'ering  a  greater  assurance  of 
permanency. 

Continued  high  water  interfered  quite  seriously  with  operations  during 
the  past  fiscal  year.  The  work  has  been  in  charge  of  Assistant  En- 
gineer J.  E.  Turtle. 

It  is  proposed  to  expend  tbe  fnnds  remaining  on  hand  and  the  appro- 
priation asked  for  in  the  employment;  of  the  present  working  plant  for 
the  removal  of  snags  and  other  obstructions  from  tbe  cbauuel,  and  iu 
the  construction  and  repair  of  contraction  works  upon  other  shoals  in 
this  river. 

The  value  of  the  working  plant  npon  this  river  is  estimated  at  919,996. 
'When  worked  to  Its  Aill  capacity  an  annual  espenditare  of  $20^000  is  re- 
quired; a  less  expenditure  with  tbe  present  working  plant  iainjndicioos. 
With  a  slight  increase  of  plant  about  940,000  can  be  profltably  expended 
during  the  fiscal  year  ending  June  30,  1888. 

The  original  estimate  of  cost  of  this  improvement  is  $229,741.  The 
^vork  of  removing  the  annual  accumulation  of  obstructions  in  the  river 
channel,  due  to  freshets,  has  been  added  to  the  work  contemplated  by 
this  estimate,  as  well  as  the  cost  of  renewing  and  extending  works  of 
contraction.  The  river  has,  generally,  a  movable  bottom  and  caving 
t>anks.  Tbe  improvement  willhave,  with  an  annual  expenditure  for 
the  maintenance  of  the  work,  that  degree  of  |)ermanence  which  cau  be 
^iven  to  such  a  stream  by  works  of  contractiou. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river, 
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withio  the  limits  of  tbe  proposed  improTement,  a  total  asseaaod  Talu 
tioD  of  real  and  persooAl  property  amoanting  to  426,620,752,  and  at»til 
taxation  of  $461,681. 

GOMHBBGIAL  8TATI8TI0B. 

Letters  vere  addressed  to  parties  presamably  interested  in  tbe  navi- 
gatioD  of  this  river,  and  competent  to  faroish  commercial  statistics,  bat 
DO  information  bas  been  received. 

Mon^  ttatement. 

Jiilyl,  1885,  amonnt  avsilablo $6,0ajJ« 

Jaly  1,  IU66,  amoaot  expended  dnring  fiscal  year,  exetnuTe  of 

llabilUlei  outetanding  Joly  1,  I6»5.  • 

July  1,  1866,  ouUtaoding  liabilities.. 


Jnly  1,  lase.  amonnt  available 820  U 

AmoDDt  appropriaMd  byaet  approved  Aognst  6, 1886 15,0004 

Amount  available  for  fiscal  year  eodiog  JnneSO,  1667 15,£!0  B 

{Amonnt  (etlioiated)  required  for  oompletioa  of  exittlDRproJeot 84,741  * 

AniODDttbat<wub«protiUtbl^expeDdedlDAeoalyeareDdiDgJuae30,1888  40,000* 
Submitted  in  compliaDoe  with  leqniromenla  of  eectioo  2  of  river  and 
barbor  acta  of  1866  and  1887. 


IMPBOVEMENT  OF  TALLAPOOSA  RITEB,  AIABAHA. 

This  river  rises  in  the  northwestern  part  of  Georgia  and  flons  in* 
sontbvesterly  clirectioo  past  the  town  of  Tallassee  to  the  Alabaat 
Biver,  a  short  distance  below  Wetnmpka.  It  bafi  a  flue  water-pomf 
at  Tallassee,  which  has  been  partially  atilized  by  mills  at  that  iMiot, 
and  below  this  flows  throngh  a  fine  agricaltural  conntry. 

The  plan  of  improvement,  puranant  to  an  examination  and  pardil 
survey  of  this  river  made  by  an  act  of  Congress  approved  Jnue  li, 
1880,  contemplates  obtaining  a  navigable  ohanuel  from  the  moatb  tt 
the  river  to  the  foot  of  Tallassee  Reefs,  2  miles  below  the  town  of  Ttil- 
lassee,  a  distance  of  48  miles,  with  a  least  depth  of  3  feet  and  width  d 
60  feet  at  low  water.  This  is  to  be  accomplished  by  the  removal  of 
snags,  logs,  &c.,  fVom  the  channel,  cutting  overhanging  trees  from  tbe 
banks,  the  cutting  of  the  prescribed  chaDoel  throngh  tbe  rock-reefs  and 
the  removal  of  bars  by  works  of  contraction. 

Tbe  expenditure  up  to  June  30,  1886,  of  $23,441.46  has  resulted  is 
the  partial  improvement  of  tbe  channel  iu  the  lower  portion  of  this 
river,  but  tbe  work  bas  not  progressed  sufficiently  to  affect  navigatioi- 

Dnring  the  past  fiscal  year  2,423  snags,  logs,  aud  overhanging  treM 
were  removed,  clearing  the  river  of  obstructions  for  a  distance  of  1^ 
miles.    CoDtiuned  high  wat^r  interfered  quite  seriously  with  operations' 

The  work  was  in  charge  of  Assistant  Engineer  J.  E.  Turtle. 

It  is  proposed  to  apply  the  amount  on  band  and  the  appropriatioa 
asked  for  to  the  employment  of  the  present  working  plant  in  the  re- 
moval of  snags  and  logs  from  the  chanuel  and  cutting  overbanging 
trees,  in  continuation  of  the  present  method  of  improvement. 

The  value  of  the  working  plant  upon  this  river  is  estimated  at  $6,950. 
When  worked  to  its  full  capacity  an  annual  expenditure  of  $15,000  is 
required ;  a  less  expenditure  with  the  present  working  plant  is  injadi- 
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cioas.     With  an  increase  of  plant  abont  930,000  can  be  profitable  ex> 
pended  durinf;  the  fiscal  year  ending  Jane  30,  1888, 

The  original  estimate  of  cost  of  this  improvement  is  t40,I25.  To  this 
most  be  added  the  cost  of  removing  obstructions  brought  Into  tbe 
nver  channel  by  freshets  since  the  date  of  the  original  estimate.  This 
river,  within  the  limits  of  the  proposed  improvement,  has  generally  a 
movable  bottom  and  caving  l>anks,  with,  however,  a  moderate  slope. 
The  improvement  will  have  that  degree  of  permanence  which  can  be 
given  by  works  of  contraction  to  rivers  having  snoh  characteristics. 
Ad  aunnal  ezpeoditnre  will  be  required  for  the  removal  of  obstmctioDS 
coDstaotJy  accuDialating  in  tbe  channei  and  for  the  maintenance  of  tbe 
works. 

The  censos  of  1880  gives  for  the  connties  bordering  npoD  this  river 
within  tbe  limits  of  the  proposed  improvement  a  total  assessed  valoa- 
tioQ  of  real  and  personal  property  amoaoting  to  ^13,628,123  and  a  total 
taxation  of  t258,0f>2. 

OOMMEBOIAL  STATISTICS. 

It  has  been  estimated  that  tbe  falls  at  Tallassee,  2  miles  above  the 
upper  limit  of  the  proposed  improvement,  famish  a  valoable  water-power 
of  abont  6,000  horse-power,  of  which  aboat  one-eighth  is  now  ntilized, 
and  that  this  improvement  will  furnish  transportation  for  cotton  and  ^ 
merchandise  to  the  value  of  (1,700,000,  and  probably  more,  should  the 
improvement  of  the  river  lead  to  a  full  development  of  tbe  water-power 
at  Tallassee.  It  is  not  known  that  any  vessels  have  been  employed  in 
the  oavigatioD  of  this  river  during  the  past  fiscal  year. 

Mbnes  statement. 

Jnly  1, 1685,  itmoDDt  •vailuble 97,096  80 

Jul;  1,  16M6,  amotutt  espended  dnriog  flsckl  yeu,  exclosiTe  of 

liabfutiM  ouUtandiDg  Julv  1,  I88& 96,532  36 

July  1, 1886,  ODtatanding  liRbllitlea 45  00 

5,667  S6 

Jnly  I,  1886,  Mnoniit  avMlable 1.531  M 

AmoaDt  appropriated  by  act  approved 'Aagnst  5,  IS66 7,600  00 

AmooDt  available  for  Bacal  year  ending  J nne  30, 1887 9,031  54 

{AmoDDt  (eetimated)  roqniied  for  completion  of  eiisting  project 15,107  00 
Amonnt  that  can  be  profitably  expeoded  in  &acal  year  ending  June  HO,  1888    W,  000  00 
Snbmitted  la  compliance  nitb  leqniroments  of  section  ^  of  river  and 
harbor  acta  of  1B6S  and  1867. 


O9. 

IMPROVEMENT  OF  CAHABA  BIVEB,  ALABAMA. 

This  river  rises  in  the  northwestern  part  of  Alabama,  flows  in  a  south* 
ei'ly  direction  past  the  town  of  Centreville,  and  through  (be  Oahaba 
coal  and  iron  district,  to  the  Alabama  Biver  at  Cahaba,  Ala.  The  prin* 
cipal  object  of  its  improvement  is  the  development  of  the  water-way 
for  the  outpnt  of  the  Caliaba  coal  and  iron  district.  The  plan  of  im- 
provement adopted  in  1883  cootemplates  a  channel  60  feeC  in  width 
and  3  feet  in  depth  at  low  water  from  its  mouth  to  the  town  of  Centre- 
ville, a.distance  of  38  miles,  by  the  removal  of  all  obstructions  from  the 
channel,  cutting  through  the  rock-reefs,  cutting  overhanging  trees,  and 
removing  bars  by  works  of  coutractioa. 


Mi.^ecy  Google 
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The  expenditnre  up  to  Jane  30, 1886,  of  $28,989. 79,  hasresolted  inttte 
partial  improvement  of  the  river  from  its  moDth  to  Oentreville,  adapt- 
ing it  to  high-water  navigation.  This  is  within  a  distance  of  21  mites 
of  Cane  Creek,  which  is  within  the  Cahaba  coal-tields.  For  this  sec- 
tion of  the  river  lockand-dam  navigation  has  been  proposed. 

Daring  the  past  fiscal  year  1,516  snags,  logs,  and  trees  were  removed, 
clearing  the  riverof  obstructions  for  a  distance  of  19  J  miles.  Continned 
high  water  in  the  river  interfered  quite  seriously  with  active  operations. 

The  work  has  been  in  charge  of  Assistant  Engineer  J.  E.  Tortle. 

It  is  proposed  to  apply  the  funds  available  and  the  appropriation 
asked  for  in  the  employmentof  the  present  working  plant  for  the  removal 
of  logs  and  snags  from  the  channel  aud  in  cutting  overhanging  treei 
npon  the  banks. 

Tbe  value  of  the  working  plant  npon  tbia  inprovement  is  estimated 
at  $6,950.  When  worked  to  its  full  capacity  an  annntd  expenditareof 
$15,000  is  reqnired ;  a  less  expenditure  with  the  present  working  plaot 
is  injadiuions.  With  an  increase  of  plant  about  $30,000  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30,  1888, 

The  original  estimate  of  cost  of  this  improvement  is  $195,000.  The 
annual  accumulation  of  obstructions  in  the  channel  must  bo  added  to 
the  work  contemplated  by  this  estimate,  the  river  from  Centreville  to 
its  mouth  having  generally  a  movable  bottom  and  caving  banks  covered 
with  timber.  The  improvement  will  have  that  degree  of  permanence 
which  can  "be  given  by  works  of  contraction  to  a  river  with  sacli  char- 
acterisfics  of  bottom  and  banks  and  having  at  several  poiuta  a  vei? 
steep  slope.  An  annnal  expenditure  will  be  required  for  tbe  removal 
of  obstnictions  aud  tbe  maiutenance  of  the  works. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  rivet 
within  tbe  limits  of  tbe  proposetl  improvement,  a  totu  assessed  valua- 
tion of  real  and  personal  property  amounting  to  $9,118,034  and  s  total 
taxation  of  $166,526. 

OOBIMEECIAL  STATISTICS. 

It  is  not  thought  that  any  vessels  have  made  use  of  this  river  durinfi 
tbe  past  llscal  year.  It  has  been  estimated  that  the  improvement  of 
this  river  will  fnrnisb  transportation  for  cotton  aud  merchandise  to  tbe 
value  of  about  $3,870,000,  and  that  the  saving  to  tbe  planters  adjacent 
to  the  river  on  their  cotton  crops  alone  will  be  $60,000  annually ;  tW 
with  slackwateT'Davigation  above  Centreville  to  Cane  Creek  the  main 
business  of  the  river  will  result  from  the  development  of  the  immense 
coal,  iron,  and  timber  interests  of  tbe  Cahaba  Valley,  but  that  tbia  de- 
velopment will  require  an  extension  of  the  river  improvement  byi 
system  of  slackwater  navigation  from  Centreville  to  Cane  Creek,  a  dis- 
tance of  21  miles. 

Money  ttatement 

Jalyl,ieS5,  amonntaTailable ^,197M 

Jnly  1, 1686,  amount  expended  during  fiscal  year,  exclaBive  of 

liabilities  onUtandiDK  July  1,  1085 f4,187  76 

Joly  ],  1886,  out itanding  li alii litiea 49  60 

4,537  « 

July  1,  1886,  amount  available 860  71 

Amount  appropriated  by  act  Approved  Aogiut  6,  1886 7,500  00 

AmountaTailabUforflBcalyeareDdiDg  JnueSO,  1887 8,460  71 
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nated)  rea Hired  for  completion  of  exiatiug  project |li 

lanbeprofitablyexpeDdettin  fiscal  year  eudJDKJiuieSO,  1868    '. 

oompiiauco  iTith  leqniraments  of  Beolion  S  of  river  and 

ofl666«DdlU67. 


{Anannt  (eatimated)  required  for  completion  of  exiali 
Amoontthat  --'^ '*"" ^--.j-=---. 
Biibmitted  in 
harbor  acta 


IHPBOTEHENT  OF  CONECUH-ESCAHBIA  RITEB,  FLOHIDA  AHD  *T.^R*MA. 

Under  the  name  or  Oouecah  Biver,  this  atxeam  rises  in  tbe  soatheast- 
em  part  of  Alabama  and  flows  past  the  towns  of  Andalnsia,  Brewton, 
and  Pollard  to  the  Florida  State  line,  where  the  name  changes  to  Es- 
cambia Biver,  and  the  stream  continnes  southward  to  Pensaoola  Bay. 
It  flows  tfarongh  a  very  ezteDsive  lumber  district  of  long-leaf  y ellov 
pine,  contribatiDg  largely  to  the  export  trade  of  Pensaoola. 

The  plan  of  improvement  for  tbia  river,  adopted  pursuant  to  partial 
examioatlons  and  surveys  made  in  1878  and  1879,  contemplates  tbe  re- 
moval of  snags  and  sunken  logs  and  other  obstractions  ib)ai  the  chan- 
nel, closing  cut-offs,  and  cutting  through  the  rock  shoals  ftvm  tbe  month 
of  the  river  in  Pensaoola  Bay  to  Indian  Greek,  a  distance  bf  273  miles, 
for  the  purpose  of  focilitating  the  movement  of  logs  and  rafta  down  the 
liver,  affording  at  the  same  time  facilities  for  steamboat  navigation. 

Up  to  June  30,  1886,  the  espenditore  of  $38,953.04  has  resulted  in 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  river,  and  in 
the  removal  of  obstructions  to  navigation,  so  that  at  the  present  time 
the  river  is  navigable  at  ordinary  stages  of  water  for  steamboats  draw- 
ing 6j^  feet  of  water  trota  Ferry  Pass  to  Skinner's  Landing,  a  distance 
of  17  miles,  and  for  boats  drawing  3  feet  to  the  Alabama  State  line. 
Above  this  point,  the  channel  has  been  improved  sufBciently  to  give  in-, 
creased  facilities  to  the  commerce  of  the  river. 

During  tbe  past  fiscal  year,  10,943  logs,  snags,  and  overhanging  trees, 
and  106^  cubic  yards  of  rock  were  removed,  clearing  the  river  of  ob- 
structions for  a  distance  of  140  miles.  This  is  a  work  which  will  require 
constant  attention  and  continued  appropriations,  fresh  obstructions 
being  brongbt  in  annually  by  the  freshets  of  winter  and  spring. 

It  is  proposed  to  apply  the  funds  retnaining  od  hand  and  the  appro- 
priation asked  for  to  the  continnation  of  the  work  of  improvement  by 
the  removal  of  logs,  snags,  and  other  obatmctions  from  the  channel, 
dosing  cut-offs,  and  cutting  through  rock  shoals.  The  work  has  been 
in  charge  of  Assistant  Engineer  Hiram  Haines. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $2,765.  When  worked  to  its  full  capacity,  an  annual  expenditure  of 
$16,0(10  is  required ;  a  less  expenditnre  with  the  present  working  plant 
is  iqjadicioos.  With  an  increase  of  plant,  about  $30,000  can  be  proflta- 
blvespended  daring  tbe  fiscal  year  ending  June  30, 1388. 

The  original  estimate  of  cost  of  this  improvement  is  $87,430.  The 
river  has,  generally,  a  movable  bottom  and  caving  banks,  bordered  by 
a  thick  growth  of  timber,  with  only  an  occasional  rock  shoal.  The  an- 
niial  accumulation  of  obstructions,  dne  to  freshets,  baa  been  added  to 
the  work  contemplated  by  theoriginalestimato.  The  improvement  will 
have,  with  an  annual  expenditure  for  maintenance,  that  degree  of  per- 
manence wbicb  can  be  given  to  such  a  river  by  works  of  this  character. 

The  census  of  1880  gives,  for  the  counties  bordering  npon  this  river, 
a  total  assessed  valnalion  of  real  and  person^  property  amonntiag  to 
$6,649,647^  and  a  total  taxation  of  $118,707. 

.oogic 


1176     EEPOET  OP  THE  CHIEF  OP  ESGISEEES,  U.  S.  ARUY. 
Money  statenunt. 

July  1,  1885,  •mount  avftilftble t9,aMa 

Jnly  1, 1B66,  ftoiunut  expended  duriog  dneal  ;«»,  esclaaivu  of 

liabilitiea  ontsUnding  July  1   1865 $8,195  B7 

July  1,  1886,  onwundlng  liabilitiea 34  50 

8,230  r 

Jnly  1,  use,  wnonnt  «vaiUble 1,066  81 

AinouDl  kppropriated  by  act  approT«d  Angast  5, 1886 12,000  ut 

Amount  KvaiUble  for  flacal  year  ending  JuDB  30, 1887 13,0GSaS 

iAnonnt  (estimated)  reanlred  for  completion  oFexUtlngproJeot 35,376  H 
AmonntUiatoanbeprolltabljexpended  in  fiscal  yearendiDKJaneM),  1888    30,000  « 
Submitted  in  complianee  willi  requirements  of  seotlon  3  of  riTer  and 
harbor  acta  of  1866  and  1867. 


OOMM^KCIAL 

Daring  the  fiscal  year  ending  Jnne  30, 1886,  this  stream  baa  oarried  down  4,140,W 
cubic  feetof  sawn  timber,  1,OIM,000  cubic  fuet  of  hewn  timber,  90,000  sav  logs,  lai 
3,500  cedar  (ogs. 

During  the  season  of  bigh  water  occasion al  trips  were  made  by  steamboats  betwNs 
PeDsaooIa,  Blnff  Springs,  and  Andalnsia,  transporting  merchandise  and  agrionltonl 
ptodncts. 


mPBOTEHENT  OF  CHOCTAW  HATCHES  BITEB.  FLOBIDA  AND  ALABAHl 

This  river  rises  in  Soutbeastera  Alabama,  and  flows  in  a  soatberly  and 
southwesterly  (lireccioa  past  the  towns  of  Kewton,  Oeiievit,  and  Cair- 
ville  (tlio  crossiatf  of  tlie  Peosacola  aod  AtlaDtic  Bailroad),  emptyu; 
into  the  Cboctawhatcbee  Bay,  whence  Santa  iiosa  Sound  connects  it  witk 
Peasacola  Harbor.  Tbe  river  flows  throngh  a  ricb  agricaltoral  countij, 
in  a  region  which  contribntes,  by  means  of  this  river  and  Santa  Boa 
Sound,  a  large  proportion  of  the  lumber  transported  from  Fensacoli. 
The  States  of  Alabama  and  Florida  have  appropriated  $10,000  hereto- 
fore for  tbe  improvement  of  the  river  from  Geneva  to  its  mouth.  The 
present  plan  of  improvement,  made  pursuant  to  an  examination,  audff 
authority  of  an  act  of  Congress  ajiproved  in  1871,  and  a  subsequent  ei- 
aminatiou  under  an  ace  approved  March  3, 1870,  was  adopted  in  1ST! 
and  modified  in  1880,  and  contemplates  the  improvement  of  tbe  rinr 
from  its  mouth  to  Newton,  a  distance  of  252  miles,  so  as  to  obtain  a  lov- 
water  navigable  channel. 

The  expenditure  of  $71,645.95  up  to  June  30,  1886,  has  resulted  ii 
giving  4J  feet  of  water  in  the  channel,  ezcept  during  low  water,  as  fcr 
as  Jones's  Old  Ferry,  27  miles  above  Geneva,  and  2  feet  of  water  in  tbe 
channel  as  far  as  Pates  Creek  at  a  medium  stage  of  water.  Dnriug  hi^ 
water  4  feet  can  be  carried  to  this  point. 

Dnring  the  past  fiscal  year  8,787  snags,  logs,  and  overhanging  trees 
were  removed,  clearing  the  river  of  obstructions  for  a  distance  of  33 
miles.  The  worh  has  been  in  charge  of  Asalstauc  Engineer  W.  A- 
Oould.  .. 

It  is  proposed  to  apply  tbe  funds  remaining  on  band  and  the  appro- 
priation asked  for  to  the  further  improvement  of  this  river  by  tbe  n- 
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moval  of  logs  and  soags  ft'om  the  chaunel  and  cutting  througli  rock 
shosts  and  removiag  bars  by  works  of  eotitractioo. 

The  ralueof  the  working  plant  upon  this  improvement  is  estimated  at 
$2,410.  When  worked  to  its  full  capacity  aQ  annual  expendituro  ol' 
$15,000  is  required ;  a  loss  oxpenditiire  with  the  present  working  plant 
is  injudicious.  With  an  increase  of  plaht  about  $30,000  can  be  prollt- 
ably  espended  daring  the  fiscal  year  ending  June  30,  1883. 

The  original  estim»t«  of  cost  of  this  improvement  as  amended  in 
1880  is  $122,832.  The  limited  appropriations  have  compelled  slow 
I  regress  of  the  work,  and  the  annual  accumnlation  of  obstructions,  dne 
to  freshets  in  the  river,  bave  been  added  to  the  work  contemplated  by 
the  estimate.  The  improvement,  with  an  annual  expenditure  for  mainte- 
nunce  and  repair,  will  have  that  degree  of  permanence  which  can  be 
given  to  a  river  with  a  movable  bottom  and  csiving  banks. 

The  census  of  1880  shows  that  in  the  several  counties  which  border 
Qpon  this  river  the  total  assessed  valuation  of  property,  real  and  per- 
sonal, is  $1,446,036;  and  the  total  taxation,  $24,278. 

Moneff  »iatemffnt. 

I  duriDK  fiscal  ;ear  exol 

.,1,1885 _ _ 

jQly  1, 1886,  ODtstandiDg  liabilltiM 45  00 


July  1, 1385,  kinouDt  available |I0,0»4  -15 

Jnly  1,  1688,  omoaot  expended  duriog  fiscal  ;ear  exolneive  of 

'iabimiesoaUUDdiDgJuly  1,1885 $9,740  40 

■  ■      "      liabUiti 


i>,785  40 

July  1,  IBBB,  amount  avftilable 3DI)  05 

Amoant  appropriated  by  act  approred  Aagnst  5, 1886 15,000  00 

AmonntaTaiUbleforfiecalyeBroDdiDg  Jane  30, 1867 35,094  45 

{Amount  (estimated)  required  for  completion  of  existing  project 35,832  00 

AmoDQlthatcaiibeprofiCablyeipendedinfiBcal  year  ending  JnneSOjieHe  30,000  00 
Sabmitted  in  compfiance  with  requirementa  of  seotioD  9  of  river  and 
hotbot  acta  of  18E6  and  1867, 


comnscui.  statistics. 

Wewtoh,  Aw.,  Juls  SI,  1886. 

DSAK  6iii :  Yonr  tvfor  of  the  9th  instant  received  anil  contents  noted.  We  wonld 
moat  respectfally  state  tbat  we  believe  your  commercial  Btatistics  for  1884  aro  ap- 
proximately correct,  and  we  aro  sony  that  we  oaonot  add  anything  tbereto,  being 
wbolly  nnacqnaiDted  with  the  lower  river. 

There  is  some  difflonlty  in  etating  actnal  figoiea,  but  will  endeavor  to  state  a  few 
facts  concerning  Cboctawhatchee  Biver. 

Believing  the  trade  woold  Jnatify,  aod  the  river  carry,  we  bud  a  fitst-dans  ateaui- 
boat  bnilt  (the  H.  H.  Smith)  of  300  tons  oapocity,  which  mad«  two  trips  to  Patei 
Creek  with  cargo  both  ways,  and  we  wero  in  hleh  hopee  of  permanent  navigation  to 
that  point.  Aner  trial  it  was  found  imptacticaDle  on  account  of  obstinctlons,  but  i» 
no  cat  tairriljr  <if  untler. 

There  islittledonbt  that  if  the  Smith  oonld  have  ran  therewonldbavebeenagood 
trade  the  post  eeason. 

Thero  is  now  only  one  little  boat  on  the  npper  river,  and  ber  capacity  is  so  small 
that  the  merchants  cannot  depend  on  her,  which  necessitates  the  waKoning  of  (roods, 
asofold,30,40,Bnd60iniIes.  o      »     -^ 

While  we  do  not  wish  to  misrepresent  or  attach  nndne  importance,  we  candidly 
believe  then  i»  not  a  river  in  yonr  district  tbat  wonld  give  as  great  retnms  for  the 
outlay  OB  the  Choctawhatchee.  We  wonld  resxiectfnlly  refer  yon  to  the  maps  of  Ala- 
bama and  Florida,  which  will  show  the  extent  of  oonntry  a^Jooent^  and  which  Is 
without  transportation  except  on  its  waters. 
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TbMe  stfttemeDta  ale  odIj  intended  to  repTesent  the  present  ftnd  proapei-.UTe  vtu- 
tion  ol  trade  and  oonntry  in  proiimity  to  the  river  between  Cnryville,  Fl*.,  and  New- 
ton, Ala.,  inclDstTe.  ^ 

Yon™,  very  teHpectfully, 

J.  R.  Krllt,  I 

PrMldMt  Choetateiiatdtte  Ji-an*p«rtatto»  CmpoHj.         I 
B.  L.  Eoxix, 

Captain,  United  Slate*  Engineers. 
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IHPBOVEUENT  OF  LA  OBANOE  BAYOU,  FLORIDA. 

The  La  Orange  Bayon  extende  about  2  miles  In  a  northeasterly  dire& 
tioD  from  the  north  side  and  near  the  head  of  Ghoctawhatchee  Bay,  and 
ioto  it  flows  Cedar  Creek,  a  deep  stream,  from  90  to  160  feet  wide,  on 
which  is  situated  the  town  of  Freeport,  IJ  miles  above  the  bayou. 

The  plaD  of  improvement  adopted  was  made  parsuant  to  an  examina- 
tioQ  of  this  bayoa  in  1881,  under  an  act  of  Congress  approved  March  3, 
1881,  and  contemplates  the  deepening  of  the  channel  through  the  bayon 
so  as  to  admit  the  passage  of  vessels  drawing4^feet  at  mean  low  water, 
the  work  to  be  done  by  dredging. 

Up  to  June  30,  18S6,  there  baa  been  expended  on  this  work  the  snm 
of  •2,000,  allotted  from  the  appropriation  of  J20,000  made  by  an  act  ap- 
proved Angust  2,  1882,  for  the  improvement  of  the  Ohoctawhatohee 
River,  Florida,  the  two  improvements  being  closely  related.  The  result 
has  been  to  secure  a  channel  6  feet  in  depth  at  mean  low  water. 

During  the  past  fiscal  year  no  work  has  been  done,  no  appropriatiOD 
being  available.    It  is  proposed  to  expend  the  appropriation  asked  tor 
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in  wideDtiigr  the  existing  channel  and  in  removing  the  remaining  ob- 
stmctlona. 

There  ia  no  working  plant  apoa  thia  improvement.  It  is  thought  that 
the  amonnt  asked  for,  $5,000,  will  be  sufficient  to  afford  proper  facilities 
to  the  commerce  of  this  bayoa. 

The  original  estimate  of  cost  of  this  improvement  is  (19,991.30.  It 
is  thought  that  the  improvement  will  be  reasoDably  permanent. 

The  censQs  of  1880  gives  for  the  connties  bordering  upon  La  Gnmge 
Bayou  within  the  limits  of  this  improvement  a  total  assessed  valaation 
of  real  and  personal  property  amounting  to  (241,606,  and  a  total  taxa- 
tion of  (3,362. 

Money  atatement. 

Amoaot  ftppropriatod  by  act  Approved  Angnst  5, 1886 ^,000  OO 

Amonnt  avMlal>l«  foruoal  year  ending  Jnno 30,  1887 S,000  00 

{Amonnt  resttmated)  required  for  completion  of  exiatiiiK  projeot 3,000  00 
AraountthatoanbeprofitablyexpendedinfiacalyeareiidingJaneSO,  IddU      3,000  00 
Submitted  in  oompllanue  with  tnereqairementA  of  seotioQ  2of  river  and 
harbor  acta  of  1606  and  1867. 


COMUBRCIAI.  8X1.118X108. 

A.  J.  Gillia  and  other  merchants  and  reaidentaofFreeport,  Fla.gatatethattliecom- 
meTceDf  La  OrftDge  Bayoa  aaiia  ally,  inolading  I  amber,  timber,  produce,  aodvatlonB 
merchandize,  approiimatee  f  100,000. 

That  ID  this  commerce  and  that  of  other  tributariea  of  the  Cbootawhatchee  Bay 
tweatyschooDere,  withan  aggregateof  EGO toDB,  together nlthnnmeronaanialler craft, 
and  a  few  abeam  veaaelB,  are  engaged. 


O  13. 

IMPBOTEMENT  OP  PEBSAOOLA  HAEBOE,  FLOHIDA. 

Pensacola  Harbor,  on  the  coast  of  Florida,  is  a  deep-wat«r  harbor  on 
the  Gnlf  of  Mesico,  within  which  is  an  extensive  naval  establishment  of 
the  United  States,  and  from  which,  during  the  last  fiscal  year,  there 
cleared  b'l&  steamships  and  sailing  vessels,  aggregating  325,393  tons. 

TheimprovemeDt  of  this  harbor  was  commenced  in  1878,  by  the  re- 
moval of  certain  wrecks  forming  obstructions  to  navigation.  In  1879 
a  survey  was  made  for  the  purposeof  ascertaining  the  extent  and  prob- 
able cause  of  the  shoaling  of  the  main  ship-cbanQel  at  a  point  known 
as  the  "  Inner  Bar,"  and  pursuant  to  this  survey;  which  was  referred  to 
the  Board  of  Engineers  on  Fortifications  and  Harbor  Improvements,  a 
plan  of  improvement  was  adopted  which  contemplates  the  temporary 
relief  of  navigation  by  dredging  a  channel  across  the  inner  bar,  and  the 
preservation  of  the  shore-line  at  the  site  of  Fort  Mctiee  by  the  construc- 
tion of  jetties  and  shore  protection,  for  the  purpose  of  protecting  the 
site  for  defensive  works,  and  preventing  further  changes  ia  the  tidal 
'  currents,  the  channel  to  be  dredged  to  a  depth  of  ^4  feet  with  a  width 
of  not  less  than  300  feet 

The  expenditure  up  tp  the  present  time  of  (192,223.99  has  resulted, 
as  to  the  channel,  in  obtaining  a  depth  of  24  feet  at  mean  low  water 
over  the  inner  bar,  with  a  width  of  120  feet  This  increased  width  and 
depth  were  not  maintained  by  the  tides,  and  the  channel  has  required 
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redredgiug.  On  June  30, 1S86,  a  least  deptb  of  23  feet  existed.  IV 
work  of  Bliore  protection  has  resulted  in  arresting  the  process  of  abi*- 
sion  aod  advancing  the  shoreliDc  about  2S0  fe«t,  wbile  the  12,  18,  aod 
24  foot-carves  of  the  western  channel  froutiog  this  shore-line  have 
also  adrauoed.  North  of  the  work  at  Fort  McUee  the  ahore-liue  bu 
not  materially  changed,  the  point  being  held  by  the  works.  To  tbe 
west  of  this  poiut,  towards  the  mainland,  the  shifting  sand-banks  whid 
mark  the  entrance  to  the  lagoon  have  moved  sonthward,  and  are  toi 
great  extent  covered  by  the  debris  of  the  fort  which  has  been  washed 
around.  This  work  may  be  regarded  aa  permanent  when  the  jetties  an 
protected  by  suitable  coping  and  slope  protection.  It  wonld  probably 
require  after  that  only  verj-  slight  annnal  repairs.  The  channel  miMt 
be  dredged  continuously  during  favorable  weather,at  a  cost  which  wm 
estimated  last  year  at  $S0,OO0,  but  which  it  is  now  tbonght  will  beooi- 
eiderably  less. 

During  the  past  fiscal  year  active  operations  were  saspended  opop 
this  improTement,  owing  to  the  near  exhaustion  of  the  appropriatioa,it 
being  necessary  to  retain  sufficient  fuods  to  keep  the  works  iu  repair. 
Repairs  were  made  upon  the  shore  protection  during  the  months  of  Oc- 
tober and  November,  1885,  consisting  of  the  renewal  of  the  outer  boU- 
head  and  restoring  mattress  work  and  ballasting ;  65,354.71  cnbic  yaria 
of  material  were  removed  from  the  dredged  channel  by  the  snctioi- 
dredge  G.  W.  R.  Bayley,  The  jetties  were  subjected  to  the  action  rf 
storms  during  the  winter  and  more  or  less  damaged  by  them.  A  sevm 
gale  occurred  on  May  18,  1886,  destroying  the  wharf,  and  ou  June  ft 
1886,  and  Jane  29, 1886,  causing  farther  injury  to  the  outer  ends  rf 
jetty  A  and  the  shore  protection.  The  work  baa  been  in  charge  of  At- 
sistaut  Engineer  Hiram  Haines. 

It  is  proposed  to  apply  the  funds  remaining  on  hand,  and  the  apprt- 
priation  asked  for,  to  the  completion  of  the  works  of  shore  proteclioa 
at  the  site  of  Fort  McBee  in  such  manner  aa  will  make  them  reasonahlr 
permanent,  and  to  the  continuance  of  the  work  of  dredging  the  inner 
bar  for  the  relief  of  navigation.  Up  to  this  time  the  works  of  shwe 
protection,  having  been  of  a  tentative  character,  are  perishable  and  mnfl 
be  promptly  strengthened,  or  they  will  be  destroyed,  with  the  resullii;: 
loss  of  every  advantage  gained  hitherto.  These  works  are  exposed  v> 
the  action  of  violent  storms  from  the  Qulf,  the  waves  which  break  up* 
the  shore  at  this  point  having  great  destructive  power. 

The  value  of  the  working  plaut  upon  this  improvement  is  estimated 
at  $2,250.  By  the  use  of  this  plant,  the  existing  works  of  shore  ^k 
tectiou  may  be  expeditiously  completed  in  a  permanent  manner,  leaving 
their  further  extension  a  Question  for  the  future.  It  seems  to  be  a  mu- 
ter of  great  imiMrtance  to  secure,  at  onire,  in  this  manner,  what  basil 
ready  been  gained,  ^o  working  plant  is  available  for  the  work  of 
dredging  in  the  harbor,  which  must  be  done  under  contract  or  by  tlK 
hire  of  a  snitable  plant. 

Forty  thousand  cubic  yards  of  sand  will  have  to  be  removed  to  con- 
plete  the  existing  project  for  the  temporaryrelief  of  navigation,  iuclnJ 
ing  tho  material  which  has  silted  into  the  dredged  ohannel.  It  is  de- 
sirable, if  only  in  the  interest  of  economy,  to  complete  this  in  a  sinflt 
working  season. 

The  ultimate  cost  of  this  work  is  not  estimated  in  the  origioal  proj- 
ect, which  assumes  that  it  will  exceed  $150,000.  It  is  uow  estimatAl 
that  $40,000  will  be  required  for  completion,  making  the  total  cost  of 
the  work  $235,000.  AC  the  date  of  the  original  project  the  proposed 
channel  required  the  removal  of  36,000  onbio  yards  of  sand.    At  tiii* 
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date,  112,000  cubic  yards  have  bees  removed,  and  40,000  cubic  yards  re- 
maiD  to  be  excavated.  The  cost  of  maintenance  depends  apon  the  rate 
at  ff  bicb  tbe  dredged  channel  will  continue  to  fill,  and  the  cost  of  inaiu- 
taioing  tbe  works  of  sbore  protection  iu  tbeir  exposed  position  at  Fort 
McBee.  This  cost  enters  largely  into  the  exi>enditares  up  to  tbe  present 
time,  not  ooly  for  redredging  tbe  channel,  but  for  restoring  the  sbore 
protection.  Tbe  rate  of  Biltiag  up  in  the  channel  appears  to  have  di- 
miniBbed  since  tbe  sbore-Iiue  has  Iwen  beld  by  t^e  works  at  Fort  UoBee. 

Mones  statement. 

July  1,  18U5,  amonut  available , 131,800  U9 

Jnly  I,  IB06,  amoQut  expeodod  dariog  fiscal  yeoc,  exulu^ve  of 

]iabilitiBH  oatetandiag  Jnlv  I,  ll!J8j $29,024  38 

JdI;  I,  Id8G,  oatstaodiDg  liitbilities 330  00 

211,354  28 

.Inly  1,  1886,  amoDut  available ^,446  01 

Amount  appropriated  by  act  approved  AagOBt  5,  1BB6 SO,OU0  00 

Anouiit  available  for  fiscal  year  ending  June  20,  1887 23,446  01 

(Amonnt  (estimated)  required  for  completion  of  existing  projeot 30,000  00 
Amouiittbatcanbeprotitablyexpeadediufiscal]reareudinKJaiie30, 1888    30,000  00 
Babuiitled  in  compliaace  with  reqiiireuientH  of  aection  8  of  river  and 
liitrbor  acta  of  186ti  and  1867. 


COHMERCIAL  STATISTICS. 

The  export  trade  of  this  harbor  is  principal!;  carried  on  in  vessels  of  large  eapacitf 
avA  consequently  deep  draught,  the  principal  article  of  export  Ijeing  a  bnlky  maM- 
rinl,  lumber  and  timber. 

The  capacitv  of  these  vesselH  Hometimes  exceeds  1,800  toDS ;  for  this  reason  a  OOD- 
ftiilerable  depth  of  wat«r  over  tbe  bar  is  desirable. 

Daring  the  past  Gscal  year  there  were  entered  at  the  port  of  Pnnsacola  510  vesaeU, 
vrbosu  aggregate  tonnage  nas  319,407  tiins.  There  were  cleared  525  vessels,  vrbose 
iiggregatu  tonnage  nus  32&,3Qi  tone.  Iu  tbe  traffic  of  Pensacola  Uarbor  113  steamers 
and  sailing  vessels  were  employed.    ■ 

There  vers  exported  8,82.')  bales  of  cotton,  and  107,701,000feet,  B.  H.,of  lomberand 
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IMPEOVEMENT  OF  THE  HAEBOB  OF  MOBILE ;  OF  WAEBIOB,  TOUBIGBEB, 
AND  BLACK  WAREIOE  EIVEE8,  ALABAMA,  AND  OF  CEETAIN  RIVEE8  IN 

MISSISSIPPI— impeovi:ment  of  channel  to  biloxi  bay,  and  op 

HORN  ISLAND  FASH. 


KKPOBT  OF  MAJOR  A.  N.  DAMRELL,  CORPS  OF  BNGISEEBS,  OFFICER  IN 
CHARGE.  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1886,  WITH  OTHER 
DOCOMENTS  RELATING  TO  THE  WORKS. 

IMPB0TEUENT8. 


I.  Holiilo  Harbor,  Alabama. 

(  Warrior  Eiver,  Alabama. 
Tombtgbee  Eiver,  from  Fultou  to  Vi- 
Tombiabee  Eiver,  beloir  Vienna. 

3.  Black  Warrior  Eiver,  from  TnaoalooBa 

to  Daniel'n  Creek,  Alabama. 

4.  01(1  Town  Creek,  Misaisaippi. 
&.  Noxabee  Eiver,  Mississipiii. 


la.  Paacagoola  Biver,  MiMiraltipl. 


.  Harborat  Biloxi  Baj,  MieeiMlppi. 
d.  Horn  laload  Pass,  Miaai«sippi. 
!>.  Pearl  Eiver,  Mississippi,  beluw  Jack- 

10.  Pearl  Biver,  Mississippi,  from  Jack- 
son to  Cortbace. 

tl.  Pearl  Eiver,  Mississippi,  between 
Edinbnrg  anil  Carthage. 


EXAMINATIONS  AND  SURVEYS. 

12.  Pascosonla  Eiver,  Mississippi,  from  the  miUs  at  Moss  Point  down  (o  the  anchorage 

in  the  bay,  with  a  view  to  secDring  a  nniform  depth  of  13  feet  of  water. 

13.  WocissB  Elver,  Florida. 


United  States  Engineer  Office, 

Mobile,  Ala.,  August  6, 18SU. 
Sib:  I  have  tUe  honor  to  forward  herewith  aoDuol  reports  for  fiscal 
year  ending  Juue  30, 1886,  for  the  works  of  improvement  under  my 
charge. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damkell, 
Major  of  Engineers' 
The  Chief  op  Engineers,  C  S.  A. 


IMPROVEMENT  OF  THE  HAEBOE  AT  MOBILE,  ALABAMA. 

The  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
begun  by  the  General  Government  in  1827,  tte  depth  of  water  then 
fjeing  6J  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Eiver  Bar. 
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The  appropriations  from  1827  to  1857  wero  «a  follows : 

B7M!torCon'.'TewMa7aO,  I83(i $10,000  H 

BrkctofConinvBsMarcha,  1889 SO.  000  H 

By»ctofCongrewJuneS3,  lA-U 10,000  00 

BjactofCoDgrewMaTcliS,  1833 17.997  S) 

By  act  of  Congress  March  3,  lSt7 tO.OtiOVC 

By  »ct  of  Congress  Jn!y  7,  ld38 50,000110 

By  act  of  Congress  AngUHt  30,  IflJS  ., (>0,OIWn 

t3t7,997a 
By  tut  of  Congren  Uaroh  3,  1B57,  relief  clfti  id 30, 833  W 

ToUl $228,830 e 

Tbe  result  obtaiued  waa  a  cbacDel  10  feet  deep  and  200  ,feet  vide 
tbroagh  tbe  pass  and  tbe  same  deptb  with  an  unknown  widtb  over  tto 
bar.  Id  1860  the  chanuel  tlirongb  tbe  pass  vas  foand  to  have  shoalri 
to  7}  feet,  the  deptb  of  water  on  tbe  bar  remaining  tbe  same. 

No  further  improvement  was  attempted  until  1870. 

From  1870  to  1S75  the  following  amounts  were  appropriated  for  On 
purpose  of  obtaining  a  deptb  of  13  feet : 

By  act  of  Coagrem  July  11,  1870 »50,t« 

By  act  of  Congresa  Maroh3, 1871 50,<tt 

By  act  of  Congress  Jnoe  10,1872 TS.Mt 

By  act  of  CoDgrees  UarcL  3, 1873 tOO.W 

By  act  of  Congrew  June  33, 1874 IOO,«l 

By  act  of  Congress  Harcb  3,  1675 S6,M 

Total 4Ol,0» 

Tbis  amount  was  expended  in  dredging  a  channel  13  feet  deep  uA 
300  feet  wide  from  the  month  of  tbe  Mobile  River  through  "CboctH 
Pass,"  and  in  deepening  and  extending  that  through  "Dog  River  Bar"!* 
tbe  13-foot  curve  in  tbe  bay.  The  work  was  completed  in  SeptembK, 
1876,  and  the  chanuel  remained  practically  as  ic  was  dredged  nntit  tk 
commencement  of  tbe  present  project,  February  19, 1881. 

In  18T8  a  survey  was  directed  to  be  made  in  order  to  determioe 
whether  the  existing  channel  could  be  improved  to  a  deptb  of  22  ftel, 
and  for  this  purpose  Congress,  by  act  of  June  18, 1878,  appropriabd 
thesumof  $10,0U0. 

The  snrvey  was  made  and  a  report  was  submitted  to  the  Chief  of  En- 
pineers  "snggesting  several  plans  of  itiiprovemeut.  In  March,  1880,  iC 
was  finally  decid^  to  continue  the  former  improvement  by  dredging  to 
a  depth  of  17  feet  with  a  uniform  width  of  200  feet  from  tbe  17  foot 
curve  in  Mobile  River  to  the  curve  of  the  same  depth  in  the  lower  1mj> 
the  estimated  cost  being  $820,000. 

From  1878  to  Jnne  30, 1885,  tbe  following  amounts  have  been  appn- 
priated: 

By  act  of  Congress  June  L8, 167ri(BarTey) $10,11* 

By  act  of  Congress  March  3,  1879 100,ll» 

By  act  of  Congress  Jnne  H,  1880 1S5,0« 

By  act  of  Congress  March  3, 1881 ]00,» 

By  act  of  Congress  AngDSt  2,  1983 ]«,» 

By  act  ol  Congress  Jn^  5,  1884   iiOO,W 

Total 660,W 

tTuder  antbority  of  the  act  of  March  3, 187d,  bids  for  dredging  wen 
called  for  and  opened  May  20, 1880,  but  all,  being  considered  too  high, 
were  rejected  and  the  work  readvertised.  lu  the  mean  time,  Jnne  14, 
1880,  Congress  appropriated  an  additional  amount  of  #125,000,  and  the 
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coutract  for  the  total  amount  of  (225,000  was  awarded  to  George  C. 
Fobes  &  Co.,  of  Baltimore,  Md.,  at  12.3  cents  per  cubic  yanl,tbe  lowest 
bid  under  the  previous  call  being  24.9  cents. 

The  contractors  commenced  work  February  10, 1881,  and  completed 
tfaeir  contract  November  9, 1882,  removing,  in  accordance  with  the  terms 
of  the  contract.  1,610,804  cubic  yards.  The  sum  of  9100,000  was  further 
apjiropriated  March  3, 1881,  and  the  ct^tract  awarded  to  G.  h.  Long, 
of  Mobile,  Ala.,  at  11.7  cents  per  cubic  yard.  He  commenced  work  on 
March  21,  1882,  and  finished  January  24,  1884,  the  contractor  having 
removed  724,730  cubic  yards. 

Od  August  2, 1883,  the  sum  of  (125,000  was  appropriated,  aod  the 
coutract  awarded  to  B.  Mooi-e,  of  Mobile,  Ala.,  at  12.3  cents  per  cnbic 
yard.  The  work  was  begun  January  24, 1883,  and  fluished  February  0, 
1884,  the  contractor  having  removed  883,093  cubic  yards. 

Congress,  by  act  of  July  5, 1884,  appropriated  the  sum  of  (200,000  to 
continue  the  improvement,  and  the  contract  was  awarded  to  Mr.  Tobias 
Burke,  of  Mobile,  Ala.,  at  0  cents  per  cubic  yard.  The  work  was  com- 
menced September  10,  1884,  and  finished  June  15, 1886, 1,920,438  cubic 
yards  being  removed  under  this  contract. 

No  further  appropriation  having  been  made,  and  the  funds  available 
exhausted,  work  on  the  improvement  was  suspended  June  16,  1886. 

TOTAL  AHOIirr  OF  MATERIAL  RBHOVIU)  FROM  THR  CHANNBL  UNDER  PRBSBNT  FROJ- 
KCT  FROK  FBBBDART  19,   188L,  TO  JUNE  15,  1886. 

Cubic  jnii. 

Udi1«t  contract  with  Qeorge  C.  Fobes  &  Co 1,010,804 

(Joder  contrict  with  Q.  L.  Long 7*^4,730 

Ifndor  contract  with  K.  Moore 886,093 

Under  contract  with  Tobias  Bnrke 1,9^,438 

Total .' 5.144.065 

The  progress  of  the  improvement  of  the  channel  from  Mobile  to  the 
anchorage  in  the  lower  bay  during  the  fiscal  year  ending  Jane  30, 1886, 
was  as  follows : 

First.  Total  namber  of  cubic  yards  of  material  removed,  623,597. 

Second.  Oat  No.  5  was  dredged  from  a  point  2,266  feet  south  of  clos- 
ter  of  piles  Ko.  35  to  Cluster  No.  38,  a  distance  of  6,074  feet,  and  from  a 
point  1,113  feet  south  of  Cluster  No.  40  to  600  feet  soath  of  Cluster  No. 
50,  or  to  the  curve  of  17- foot  depth  iu  the  lower  bay,  a  distance  of  27,318 
feet,  thus  completing  this  cut  from  the  elbow  at  the  Fowl  Biver  Light 
to  the  soatheru  entrance,  a  distance  of  10  miles. 

Third.  Cat  No:  4  was  extended  south  from  a  point  1,350  feet  below  the 
upper  gap  of  obstruciions  to  a  point  5,387  feet  below  the  lower  gap  of 
obstructions,  a  distance  of  9,753  feet,  also  from  Cluster  No.  30  to  Cluster 
Ko.  31,  on  the  Fowl  BiverBeefs,adistanceof  1,847  feet,  making  a  total 
length  of  11,600  feet  =  2^  miles. 

Fourth.  Several  portiousof  the  channel  were  redredged,  as  follows: 

Cut  No.  2,  Clusters  30,  31,  Fowl  Biver  Beels,  a  distance  of  1,847  feet, 
and  15,268  cubic  yard  removed. 

.  Out  No.  3,  on  Dog  Biver  Bar,  between  File  No.  10  and  Clnster  No.  7, 
a  distance  of  6,213  feet,  and  46,590  cubic  yards  removed. 

Cut  No.  5,  from  Cluster  No.  38  to  1,112  feet  sonth  of  Cluster  No.  40,  a 
distance  of  6,508  feet,  and  60,739  cubic  yards  removed. 

In  the  mouth  of  Mobile  Biver  Cuts  No.  1,  2, 3,  and  4  were  redredged, 
and  the  aggregate  distance  of  the  four  cuts  equaled  4,470  feet,  and  nam- 
ber of  cubic  yards  of  material  removed  was  24]959, 
70  E 
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The  total  length  of  the  cuts  redredged  19,097  feet=3.617  miles;  the 
total  Dumber  of  cubifi  yards  of  material  removed  146,656. 

From  surveys  made  during  the  years  1885  aud  1880  the  condition  of 
the  chaunel  was  found  to  be  as  follows : 

First.  Commencing  at  the  18-foot  curve,  in  Mobile  Bi  ver,  the  coumeof 
the  channel  bears  south  40°  59'  east  (true  course]  to  the  second  clnotef 
of  piles,  located  near  the  end  of  the  Piuto  Island  Spit;  atthisclustn 
the  direction  is  deflected  i5°  2V  to  the  left,  and  bears  south  560  26'  eatl 
to  the  upper  gap  of  the  obstructions.  This  portion  of  the  chiinnel  is 
what  is  kuowu  as  "Choctaw  Pass,"  and  is  -^^  of  a  mile  in  length,  liaa* 
central  depth  varying  from  18  feet  to  23  feet,  with  a  width  betwfeu  Ibe 
top  of  the  slopes  of  200  feet.  It  was  dredged  19  feet  deep  and  14^  le» 
wide.  The  character  of  the  material  iaamixtnreof  sand  and  mud.ft-illi 
a  top  layer  of  compact  sand  of  2J  feet  in  thiclcness. 

Ill  the  fall  of  1882  four  cuts  were  dredged,  with  total  width  of  14o  f«t 
and  depth  of  19  to  20  feet,  through  this  portion  of  the  channel,  aud  eveir 
subsequent  examination  showed  an  increased  width  and  depth  until  tk 
spring  of  1886,  when  one  of  the  greatest  freshets  known  in  the  histoi^ 
of  the  State  ocMiurred  in  the  rivers  above.  During  May,  18S6,  an  esanii- 
nation  of  the  sand-bars  id  front  of  the  city  and  of  the  upper  portion  ef 
the  channel  was  made,  and  the  depth  of  water  on  the  bars  was  found  to 
have  increased,  giving  a  continuous  17)-foot  channel  along  the  entht 
vity  fcoDt,  while  at  the  month  of  the  river  the  depth  was  diminished  u 
15^  feet  on  the  crest  and  an  average  length  of  1,112  feet. 

This  was  removed  dnring  May  aud  Juneof  the  present  fiscal  year,I^ 
storing  the  channel  to  the  depth  aud  width  obtained  by  dredEnugii 
1882. 

Second.  At  the  upper  gap  of  the  obstructions  an  angle  of  34*^  6'  to  tk 
right  is  made,  the  channel  bearing  south  22°  20'  east  (true  course)  toi 
cluster  of  piles  CSo.  2)  a  distance  of  093  feet.  This  portion  was  dr^gH 
during  1881  and  1882  to  a  width  of  245  feet  and  a  depth  of  18  to  19  letL 
An  examination  during  February,  1886,  shows  a  width  l>etween  topof 
elojics  of  300  feet  and  a  central  depth  of  20  to  21  feet.  The  materially 
a  mixture  of  sand  and  mnd  in  about  equal  proportions  and  easily  n- 
moved. 

Third.  At  Cluster  No.  2  the  coarse  of  the  channel  is  further  deflectel 
to  the  right  25°  68',  and  bears  south  3°  36'  west,  to  the  lower  gap  in  tbe 
obstructions,  a  distance  of  4,616  feet=-^  of  a  mile. 

This  iJortioQ  was  dredged  to  a  width  of  105  feet  and  depth  of  ism 
19  feet  in  1881  and  1882,  and  prior  to  the  removal  of  Cut  So.  4,  dot- 
ing April,  1886,  had  a  width  Ifetween  top  of  slopes  of  160  feet.  Cot 
No.  4  increases  it  to  190  feet,  with  a  bottom  width  of  130  feet,  and  H 
to  19  feet  depth.    The  nature  of  materiaj  still  as  above. 

Fourth.  At  the  lower  gap  the  direction  is  changed  ll^*  24'  to  tbe 
right,  bearing  south  ]5^o  west  to  cluster  of  piles  (No.  6}  at  the  north  end 
of  the  elbow,  on  Dog  Eiver  Bar,  a  distance  of  1.79  miles.  From  tie 
lower  gap  to  1.2  miles  south.  Cut  No.  4  was  removed  during  April  aai 
May  of  7886,  giving  a  top  width  of  180  feet  and  central  depth  of  IS 
to  19  feet,  and  for  the  remaining  i^  of  a  mile  the  top  width  is  140  fe« 
and  central  depth  of  17J  to  19  feet,  and  was  dredged  prior  to  188i 
The  material  is  a  mixture  of  sand  and  mud,  the  proportion  of  sand  gnd- 
ually  getting  less,  until  about  a  mile  south  of  the  lower  gap  it  is  prac- 
tically free  of  it. 

Fifth.  At  Cluster  No.  5  tbe  direction  changes  10°  14'  to  the  left, 
bearing  south  5°  west  to  Cluster  No.  6,  a  distance  of  -^  of  a  mile,  and 
forms  what  is  known  as  the  "Dog  Biver  Elbow." 
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Ibe  experimental  cat  of  100  feet  widtb,  300  feet  leogtli,  auil  22  feet 
depth,  reconi mended  by  tUe  Board  of  EogiDeers  id  their  report  of  Feb- 
ruary 28,  1880  (page  1065,  Part  II,  Report  of  the  Chief  of  Engineers, 
188(>),  it)  located  in  tbie  elbow,  and  was  dredged  as  recommended  in  Sep- 
tember, 1882.  It  was  examined  in  February,  188^ ;  then  bad  a  mini- 
mum central  depth  of  20  feet,  with  a  depth  of  17  feet  throughout  a 
width  of  125  feet.  la  May,  1885,  the  centxal  depth  was  from  18^  to  19^ 
feet,  with  a  depth  of  IT  feet  for  125  feet  in  width.  In  January,  1886,  the 
centr.ll  depth  was  1^^  to  10  feet  and  17  feet  for  110  feet  width,  and  16a 
feet  between  top  of  slopes.  The  material  ia  a  stifif  blue  mud,  compara- 
tively free  from  sand  or  sediment. 

Sixth.  At  Cluster  No.  a  the  directiou  again  deflected  to  the  left;  lOO 
17',  bearing  sontb  5|  degrees  east  to  Olaster  No.3i,  a  distance  of  12.63 
milea.  The  nature  of  tbe  material  from  Cluster  Ko.  6  foi*  about  5  J  miles 
is  stiff  blae  mad  then  for  a  half  of  a  mile,  or  between  Clusters  No.  11 
and  12,  the  stiff  mad  substratum  is  covered  by  a  layer  of  sand  from  0 
to  2^  feet  in  thickness;  from  Cluster  No.  12  to  No. 20, about  4  miles,  tbe 
material  is  entirely  free  of  sand.  At  Cluster  No.  20  commeDces  tbe  reefs 
of  Fowl  Eiver,  formed  of  rotten  oyster-shells  in  ridges,  and  extends  to 
cluster  No.  29,  about  4J  miles.  From  Cln8terNo.2g  to  No.  31  tbe  material 
is  abont  the  same  as  above  the  reefs.  From  Cluster  No.  6  to  No.  30,  a 
distance  of  12.28  miles,  three  cats  have  been  removed,  17  to  18  feet  deep 
nud  105  feet  wide.  The  distance  between  tbe  top  of  the  slopes  is  now 
about  140  feet,  with  central  depth  of  17^  to  18^  feet.. 

From  Cluster  No.  30  to  No.  31,  a  distance  of  -^  of  a  mile.  Cat  No.  2  was 
redredged  during  December,  1885,  and  Cat  No.  4  removed  during  Jan- 
uary, 188S,forthe  purpose  of  giving  deep-draught  vessels  a  passing  point. 
The  top  width  is  aboat  200  feet,  with  a  bottem  width  of  170  feet,  18  feet 
deep. 

Seventh.  From  Cluster  No.  31  the  conrse  of  the  channel  is  deflected 
12°  41'  to  the  right,  bearing  south  7^°  west  (true  course)  a  distance  of  10 
miles  to  the  curve  of  17  feet  in  deptu  in  the  lower  bay.  Cluster  No.  31  is 
at  what  is  known  as  tbe  "  Fowl  Eiver  Bend."  This  portion  of  the  chan- 
nel is  so  located  that  the  extreme  orthecn  point  of  the  curve  of  22  feet 
may  be  reached  witboat  further  change  in  direction,  with  Sand  Island 
Light  iu  range  of  central  line. 

Five  cuts  have  been  dredged  throughout  this  portion,  and  it  baa  now 
a  central  depth  of  17^  to  18)  feet,  with  a  top  width  of  200  feet.  The 
nature  of  the  material  from  Cluster  No.  31  is  a  blue  mad,  gradually  be- 
coming soft  to  Cluster  No.  45,  about  7^  miles,  where  it  offers  but  little 
resistance  to  vessels  of  1-foot  greater  draught  than  depth  of  water  in 
channel.  Tbe  natural  slope  being  very  flat,  and  latenil  currents,  ac- 
conliug  to  direction  of  tbe  witad,  being  at  times  very  strong,  consider- 
able shoaling  bas  taken  place  In  this  portion,  and  wilt  eontinae  to  do  bo 
until  a  sufficient  width  is  obtained. 
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The  condition  of  the  channel  previous  to  the  commencement  of  t3» 
present  project  was  ^uch  that  no  vessel  of  greater  draught  than  12  feft 
coald  come  to  tbe  city,  but  all  sucb  anchored  in  the  lower  bay.  a  dis- 
tance of  2SJ  miles,  and  tbe  cargoes  were  lightered  or  rafted  to  and  fruo 
the  city  at  a  great  expense  and  freqnently  at  considerable  loss  of  cargo 
and  time. 

Tbe  channel  of  17  feet  depth  with  a  width  of  175  feet  was  o|)ened  in 
October,  1882,  and  during  the  business  season  of  1882  and  18S3  all  ves- 
sels entering  the  bay  came  up  to  the  wharves  of  tbe  port  and  there  dis- 
charged cargoes  or  ballast,  then  reloaded  with  full  cargoe.",  or  to  a  deptli 
of  1^  feet,  and  in  some  cases  to  17  feet  and  17  ^feet,  but  owing  to  tt» 
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vessels  gettiog  oat  on  the  slopes  of  the  chaiiQel,  thereby  pressiog  mate- 
rial into  the  dredged  channel  and  also  cauaiug  delay  to  other  vessels,  it 
was  deemed  best  to  limit  the  draught  to  16  feet  until  che  channel  was 
widened;  theaveragedraught  therefore  during  1883, 1884,  and  1885,  was 
1I>^  feet.  The  width  being  increased  dnriug  the  fiscal  year  ending  Jane 
3U,  1880,  the  draught  of  all  vessela  partially  loaded  at  the  wharves  was 
between  15J  feet  and  17  feet,  the  average  being  16  feet,  and  in  all  cases 
passing  through  (he  channel  without  delay. 

The  depth  of  17  feet  at  mean  low  tide  was  practically  demonstrated 
on  Jannarj'  21, 1886,  by  the  safe  and  qaiet  passage  down  the  dredged 
channel  of  the  British  steamship  Wandle.  The  draught  of  the  vessel 
at  anchor  was  16.3  feet,  the  reading  of  the  tide-gaages  called  for  16.8 
feet  in  the  channel,  and  tbe  vessel  with  a  full  cargo  of  4,137  bales  of 
cotton  (tbe  largest  cargo  of  cotton  ever  loaded  at  the  wharves)  passed 
down  without  any  delay  of  any  kind.  Again,  on  May  29, 1886,  the  Brit- 
ish burk  Priscilla,  partially  loaded  with  cotton,  drawing  full  17  feet  at 
anchor,  passed  down  on  an  ebb  tide,  and  when  abont  half-way  down 
the  tide  gauges  read  1.1  foot  below  17  feet. 

Dnriug  the  winter  of  1885-'8G  a  carefal  snrvey  i  f  Mobile  Eiver  from 
the  head  of  Spanish  Kiver  to  the  gap  in  the  upper  obatructionfl  was  made, 
for  the  purpose  of  establishing  wharf-bnes  on  both  ectst  and  west  sides 
of  tbe  river.  Tbe  improvement  so  far  as  it  bas  progressed  has  given  very 
general  satisfaction.  The  amount  available  during  the  fiscal  year  end- 
ing June  30,  1887,  will  be  expended  in  completing  OntNo.  4,  which  will 
give  a  channel  of  17  feet  depth  and  minimum  width  at  mean  low  tide  of 
186  feet,  from  tbe  wharves  of  the  port  to  tbe  lower  anchorage ;  also,  in 
dredging  Cut  No.  Q,  from  tbe  17-foot  curve  in  Mobile  River  as  far  south 
aa  the  fnnds  at  hand  will  permit. 

The  total  amonnt  that  has  been  expended  by  the  General  Goveroment 
toward  increasing  the  depth  of  the  channel  of  Mobile  Harbor  from  12 
feet  to  17  feet  at  mean  low  tide  is  (660,000,  and  the  total  amonnt  since 
1827  expended  is  $1,289,830.38,  resulting  in  a  gain  of  depth  of  lljfeet, 
viz,   from  5}  feet  original  depth  in  Choctaw  Pass  to  a  depth  of  17  feet. 

The  immediate  benefits  to  be  derived  from  the  improvement  is  tbe  sav- 
ing of  lighterage  and  towageof  cargoes  of  all  vessels  of  draaght  exceed- 
ing 12  feettoandfrom  the  city  a  distance  of  28J  miles;  also,  tbe  &r  great- 
er secnrity  and  facility  in  discharging  and  loading  either  in  part  or  fully 
the  cargoes  at  the  wharves  of  the  city  of  Mobile. 

The  improTement  Is  located  in  the  collection  district  of  Mobile,  Ala.  Mobile  is  tbe 
nearest  port  of  entry  and  is  aitaated  at  tlie  northern  entronoe  of  the  dredged  channel 
S6t  miles  tcom  tbe  sontbetn  entrance  ui  tbe  same,  and  36  mites  from  tbe  onter  bar  baoy 
In  tbe  Qntf  of  Mexico. 

Money  atatmtmt. 

Jnly  1,  1885,  unonnt  araUable 9^,840  61 

Jnl;  1, 1886,  amonnt  expended  daring  fiacal  year,  exclnaive  of  liabilities 
onUtondingJalyl,  1885 74,987  83 

Jnly  1, 1886,  amonnt  available 913  74 

Amoaat  appropriated  by  act  approved  Aognst  &,  1886 90,000  00 

Amonnt  available  for  fiecal  year  ending  Jnoe  30, 1887 00,912  76 

i Amonnt  (estimated)  reqoi red  for  completion  of  existing  project 80,l)0u  00 
Amountthat  can  beprobtably  expended  in  flscalyear  ending  Jnne30,188S    80,000  00 
Snbinitted  in  compliance  with  reqnirements  of  section  2  of  river  and 
'  harbor  sets  of  1866  and  1867. 
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WARBIOB  BIVEB. 

The  examination  and  partial  sarvey  of  this  rirer  was  made  in  1871, 
and  the  report  thereon  may  be  found  in  the  Eeport  of  the  Chief  of 
Eogineers  for  1876,  Fart  II,  page  16. 

In  its  orieiDal  condition  the  river  was  well  adapted  fur  high-water 
navigation,  having  a  width  of  400  feet  at  Tnsctiooaa,  gradually  redac- 
ing  to  150  feet  near  its  month. 

For  an  average  period  of  Ave  months,  during  the  winter  and  spring, 
the  navigable  depth  ranged  from  10  to  40  feet,  and  the  chief  difficulty 
experienced  was  from  overhanging  trees,  which  sometimes  carried  away 
the  chimneys  of  steamboats  and  damaged  their  upper  works.  Delow  a 
10-foot  stage  snags  began  to  be  troablesome,  and  when,  as  summer  ap- 
proached, the  river  receded  to  a  stage  4  to  5  feet  above  low  water,  navi- 
gation for  all  practical  purposes  was  brought  to  a  close. 

The  obstructions  to  low-water  navigation,  rendering  it  impracticable, 
were: 

First.  Kinety-four  bars  and  reefs  that  afiV>rded  generally  a  ruling 
depth  of  18  to  30  inches,  only,  in  some  oases,  shoaling  to  12  inches. 

Secoud.  Xumerons  snags  and  sunken  logs,  occurring  mainly  in  the 
narrow  bar  chutes,  but  fluently  met  with  in  the  reaches  also. 

Third.  Overhanging  trees  that,  besides  being  troablesome  in  high 
stages,  effectually  closed  narrow  chutes,  even  bad  tbey  been  otherwise 
navigable. 

The  improvement  of  the  Warrior  was  authorized  by  aot  of  Congress 
of  March  3, 1875,  and  the  project  recommended  and  approved  was  to 
deepen  the  bars,  remove  the  snags,  &c-,  and  cut  down  the  overhangiug 
timber  with  a  view  of  obtaining  for  small  boats  a  low- water  channel  tjU 
feet  iu  width  by  4  feet  in  depth. 

The  estimated  cost  of  the  improvement  was  (151,103. 

The  work  was  commenced  in  1875,  and  has  been  prosecuted  annually 
for  an  average  penod  of  four  months  in  each  year,  with  results  as  here* 
iuafter  given. 

WOBK  FOB  THB   TEAU  ENDINO  JTJNE  30,  1886. 

There  being  bnt  about  |C,000  available  for  the  year's  work  only  a  small 
force  could  b«  employed,  which  was  stationed  at  Buzzard's  Bar,  9S  mites 
from  the  mouth  of  the  river. 

The  work  needed  here  was  to  slope  and  revet  a  caving  bank. 

The  river  here  has  a  separate  high-water  and  low-water  channel. 
During  the  high  stages  the  main  current  Is  over  the  bar,  aud  the  sum- 
mer channel  being  in  quiet  water  fills  up.  As  the  water  fulls  in  the 
spring,  there  comes  a  time  when,  before  the  chut«  scours  out,  the  water 
OD  the  bar  becomes  shoal  aud  for  a  brief  period  there  is  no  navigable 
cbanuel,  although  the  river  is  at  a  good  boatingstage,  6to8  feet  above 
low  water.  Instances  of  this  kind  occur  elsewhere,  bat  the  special 
difficulty  in  this  case  is  that  the  receding  bank  (which  has  lost  200 feet 
since  1874}  and  the  advancing  point  just  above  the  chute  have  made  a 
very  abrupt  turn  necessary  iu  order  to  enter  the  chute,  aud  the  case  is 
aggravated  as  the  bunk  yields,  threatening  to  make  the  entrance  im- 
practicable for  tows,  if  it  is  not  already  so. 
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Tbo  treatment  proposed  was  to  elope  and  rovet  the  caving  bank  and 
afterwards  to  o]>eu  a  cbaniiul  tbrougfa  tlie  bar,  allowing,  and  if  neces- 
sary axsiating,  the  summer  chute  to  close  np  permanently. 

As  tlie  tboroagh  improvement  of  tbe  river  will  require  several  milet 
of  bank  revetment,  tbe  work  done  here  was  somewhat  experiment^ 
with  a  view  to  determine  if  a  cheap  method,  without  tbe  use  of  rock 
(not  generally  obtainable),  would  answer  tbe  pnrpose.  The  method 
tried  was  to  slope  tue  bunk  (slope  IJ  or  2  horizontal  to  1  vert),  and  then 
to  cover  with  brush  1  foot  thick,  laid  on  in  lapping  courses  like  shingles. 
Each  cooTHe  was  held  down  by  wires  secared  to  stout  pickets  driven 
at  8  feet  intervals  by  mauls,  to  a  depth  of  3  to  4  feet  Tbe  wires  were 
stretched  horizontally  6  feet  apart.  After  standing  for  some  time  the 
pickets  were  again  driven  that  the  wires  might  press  the  brush  close  to 
tbe  bank. 

The  brushing  commenced  at  the  top  of  tbe  slope,  the  butts  of  each 
course  overlapping  tbe  tops  of  tbe  preceding  one,  the  object  being  to 
place  the  fine  brush  in  contact  with  the  bank  to  check  tbe  flow  of 
water  along  the  slope's  surface.  Tbe  theory  assumed  was  that  the 
current  being  cbeckM  by  the  rough  brash  snrfaoo  would  deposit  its 
sediment  upon  and  under  it,  forming  a  rich  nidns  from  which  would 
spring  a  natural  growth  that  in  a  few  years  would  give  a  live  and  per- 
manent brash  protection,  which  once  established,  the  decay  of  tbe  wired 
hmsb  would  be  of  no  consequence. 

Tbe  cost  of  labor  in  sloping  and  revetting  was — 

For  sloping  banks 6.6  cents  p«r  square  yknL 

For  cntting  and  boatiuK  braah  (1  milQ) 6.0  oents  per  siinare  jud. 

For  inakiDg  Bud  drivJDg  pickets 1.6  cents  pet  sqiura  fud 

For  laying  and  wiring  brush 3.9  cents  per  sqaare  ja«L 

Total 10.3  cents  per  eqaara  jard 

At  the  above  rates  tbe  cost  of  this  work,  with  banks,  as  in  this  case^ 
26  to  30  feet  high,  woald  be  about  C6,000  per  mile. 

With  a  suitable  force  and  equipment  (including  a  hydraulic  grada'} 
tbe  cost  would  be  materially  reduced,  probably  to  t4,000  per  mile. 

An  examination  of  the  above  work  in  May,  after  its  exposure  to  tfa« 
winter  floods,  one  of  which  was  the  highest  known  since  1833.  indicated 
that  tbe  method  nseil  will  succeed  verywell  on  this  river.  Here  and 
there  the  brush  bad  been  a  little  disturbed  (apparently  by  drift),  and  in 
one  place  it,  had  been  stripped  from  the  bank  (which  was  uninjured, 
however),  but  niiteteeu-twentieths  of  tbe  work  was  intact  and  had,  as 
hoped,  become  well  silted  up,  and  the  numerous  buds  and  spronts  ap- 
pearing indicated  that  a  natural  growth  would  become  well  started  dur- 
ing the  coming  summer. 

Besides  the  work  above  mentioned,  250  logs  were  removed  fVom  the 
channel  between  Buzzard's  Bar  and  Jennings'  Ferrj',  a  distance  of  38 
miles.'  Work  closed  on  November  10  from  exhaustion  of  funds,  and  tiM 
boats  were  floated  down  to  Demopolis  to  lie  up. 

The  original  project  called  for  tbo  improvement  of  01  bars  and  ree^ 
covering  an  ag^egate  distance  of  14  miles  ont  of  a  total  length  of  rivcf 
(Tuscaloosa  to  Demopolis)  of  140  mites:  Forty-nine  bars,  occnpying  an 
aggregate  length  of  4.64  miles,  have  been  worked  npon  daring  those 
seasons  in  which  the  funds  available  were  snfllcient  to  equip  and  em- 
ploy a  force  for  this  purpose. 

The  most  essential  work,  and  a  necessary  preliminary  to  bar  impn>ve> 
ment,  being  tbe  removal  of  snags  and  logs,  together  with  the  cutting  of 
overhanging  timber,  the  means  at  band  have  been  every  year  lai^ely, 
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aud  in  some  seasons  wholly,  devoted  to  the  prosecution  of  this  work, 
which  h»8  proved  of  much  greater  magnitude  than  expected. 

The  origiual  estimate  of  snags  to  be  removed,  made  from  actual  count 
of  those  in  sight,  was  a  little  less  than  1,100,  while  up  to  this  time  over 
7,700  have  bfeen  taken  out.  More  than  8,400  trees  have  also  been  cut 
from  the  banks.  The  work  of  removing  snags  and  logs  has  been  re- 
peated several  times  over  a  great  part  of  the  river.  This  has  beeu 
made  necessary  from  the  obstruotioua  caused  by  the  trees  that  are 
every  year  thrown  into  the  river  by  land-slidea  and  caving  bankB.  It 
has  also  happened  iu  many  cases  that  after  clearing  a  chute  from  logs, 
other  underlying  logs,  becoming  disengaged,  would  after  a  while  rise  at 
oue  end  aud  form  fresh  obstmctions. 

The  cause  of  this  latter  class  of  obstmctions  has  nearly  ceased  to 
operate,  bat  those  of  the  others  mentioned  continae  to  act  and  will  do 
so  until  stability  shall  have  been  giveo  to  the  banks.  The  work  for 
ibis  purpose— sloping  and  revetting — was  uot  originally  contemplated, 
bnt  the  necessity  for  it  has  become  apparent  not  only  to  keep  the  chan- 
nel fteefrom  snags,  but  to  give  permanency  to  the  improvements  made. 

It  is  thought  that  an  aggregate  length  of  4  to  6  miles  will  cover  the 
amount  of  bank  revetment  now  needed. 

The  bars  improved  include  all  those  that  originally  afforded  a  ruling 
depth  of  less  than  2  feet.  A  deepening  of  1  to  2  feet  has  been  effected 
from  Bcoorlng  aloue,  induced  by  contraction  of  the  channel.  This  con- 
traction has  not  yet  been  made  less  than  100  feet,  and  in  most  cases 
125  feet 

In  order  to  accommodate  the  coal  tows  from  the  Upper  Warrior,  as 
explained  iu  last  year's  report,  these  widths  should  not  be  reduced.  Iu 
straight  reaches  a  channel  laid  along  the  bank  with  a  width  of  100  feet 
may  suffice,  bat  in  bends  and  crossings  the  limit  should  not  be  less  than 
135  feet. 

The  improrements  thus  far  made  have  lowered  the  navigable  stage 
fully  3  feet.  This  was  demonstrated  practically  last  foil  by  a  steamer 
which  made  the  trip  to  Tuscaloosa  and  returned  with  600  bales  of  cot- 
ton on  a  stage  hardly  2  feet  above  low  water,  the  boat  drawing  at  the 
time  4|  feet. 

With  a  125-foot  channel  a  depth  of  4  feet  for  the  f^Il  width  cannot  be 
maintained  on  a  low-water  stage.  For  small  light-draught  boats  this 
channel  can  be  made  navigable  at  all  times,  but  for  tows  requiring  6  to 
G  feet  for  the  whole  channel-width  a  stage  of  4  feet  above  low  water 
will  probably  be  needed. 

With  open  river  navigation,  improved  as  proposed,  it  is  expected  that 
tbe  river  will  afford  safe  aud  easy  navigation  throughout  the  year, 
though  daring  the  low-water  period  the  depth  afforded  will  be  saffieient 
only  for  light-dranght  boats.  For  tows  drawing  6  to  6  feet  uninter- 
rupted navigation  may  be  expected  for  six  months,  with  boating  stages 
occurring  irregularly  for  three  months  more. 

With  the  fands  available  for  expenditure  daring  the  fiscal  year  end- 
ing June  30, 1887,  it  is  proposed  to  continue  the  work  of  bank  revets 
ments,  and  probably  complete  it  so  far  as  it  is  at  present  needed.  In 
connection  with  this  work  bar  improvements  and  snagging  will  be  car- 
ried on  to  such  an  extent  as  the  requirements  of  the  other  works  will 
permit 

This  work,  after  completion,  will  require  annual  revision,  for  some 
years  at  least,  at  a  cost  of  $8,000  yearly. 

The  commercial  advantages  expected  are — 

First.  The  reduetion  of  tVoigbt  rates,  in  consequence  of  comi>otitioD 
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betneen  river  and  rail,  amoaDtiog,  as  estimated  iu  funiici-  n-|H>n>,ru 
950,000  aunaalJy  on  tlie  preseut  buBioesa  of  tbe  Warrior  Vullu.v. 

Second.  Doing  away  witb  the  uncertainty,  irregularity,  iiixl  in  ^mt 
measure  tbe  risk  heretofore  attendant  upon  river  transporiatiou,  ui 
coneeqneutly  reducing  ita  coat. 

Third.  Ihe  utilization  of  the  river  as  a  flhannel  for  vocl  transiMHa- 
tion  to  tbe  Gulf. 

Monty  $tatement. 

Jill;!,  ItiSJ,  nmoaiit  AVftilftble |6>^1 

J  ul;  I,  Iti&i,  amount  exptinded  duriug  flecftl  3«Kr,  exoIaNTc  ol*  liftbilltiM 
untsUndiog  Jalf  1,  ltJ8& l>,3Uil 

Jul;  1,  1888,  unottut  avoilublo OltS 

AmouDt  appropTiated  by  tuit  ftpproved  AnguHl  5,  1866 18, Tail* 

AmoQDt  available  for  ObcbI  year  piidint;  Jane  30,  1887 19,S6l£ 

fAmoaot  (ealimated)  required  for  completion  of  ex iatiiiK  project 34.7Uii 
AmoDDttl)atcaDbeuroatiLblyexpeQdedinfiiiculyeareDdiDgJune30,1^8     SA.IU* 
Babmittcd  id  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  aud  1867. 


COMMERCIAL  BTATUTICS. 

'rbe  basineM  done  on  ttie  Warrior  and  Tombigbee  riven  during  tbe  fiac&I  j-eart^ 
lug  June  30, 18S6,  as  far  oa  could  be  ascertained,  was ! 

Warrior  Biver,  Jloiama. 

10,388  bales  of  cotton,  TBlned  at " »4Iii' 

20,000  sacks  ofcotton-aeed,  valued  at !&• 

General  merchandise  (np  freight) S8(ll* 

Total 711.* 

TOMBIGBBE  BIVBB. 

The  improvemeutof  tbeTombigbee  tu Mississippi  was  authorized^ 
act  of  March  3, 1873,  and  ite  itnprovement  below  Golambus  by  aet^ 
March  3, 1875.  Its  continuauce  has  been  provided  for  by  approprialit« 
made  for  tbe  Warrior  and  Tombigbee  jointly. 

The  act  of  July  5, 1384,  made  two  divisions  of  tbe  Tombigbee,  n> 
"Fnlton  to  Vienna"  and  "Below  Vienna."  This  distribation  is  atxai- 
ingly  observed  in  tbia  report. 

Iu  its  original  condition  the  river  was  navigated  tbroughont  tbe  yen 
to  Bladen  Springs,  the  ordinary  limit  of  tide-water,  143  miles  from  Ho- 
bile.  During  low  water,  however,  boats  were  liable  to  detention  at  fi»r 
bnra,  where  at  low  tide  the  depth  was  sometimes  reduced  to  2  fe& 
Moreover  snags  were  troublesoaie,  and  at  some  points  dangeroas,* 
that  they  could  be  passed  only  in  daylight. 

From  Bladen  to  Demopolia,  243  miles  from  Mobile,  Iow-wat«r  oavip' 
tion  was  difficult  both  from  bars  on  which  tiie  boats  grounded,  and  fiW 
auags  and  sunken  logs.  At  times  only  18  inches  could  be  found  on  aati 
of  the  bars,  and  then  the  boats  turned  back  at  Bladen. 

From  Deuiopolia  to  Columbus,  416  miles  from  Mobile,  there  werei* 
mei-ouB  bars  affordlDg  only  12  to  18  inobes  at  low  water,  and  the  chaDHl 
throughout  was  much  obstructed  by  snags.  Overhanging  trees  wot 
troublesome  on  all  stages  of  water,  and  often  inflicted  damage.  ' 

Navigation  was  carried  on  only  in  tbe  winter  and  spring,  tbe  bi^ 
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water  season,  and  ceased  vfaen  the  river  felt  to  a  ataee  4  to  6  feet  above 
low  waler. 

From  Colnmbiis  to  Aberdeen,  481  miles  from  Mobile,  navigation  was 
difficult  on  a  12-foot  stage:  to  Cottou  Gin  Port,  510  miles,  it  was  i)racti- 
csble  for  barges  only,  and  to  Folton,  693  miles,  there  was  no  naviga- 
tion at  all. 

The  project  adopted  for  improvement  was  to  open  a  low-water  clian- 
eaunel  of  navigable  width  having  a  minimum  depth  of  4  feet  to  Deniop- 
olis,  and  3  feet  thence  to  Columbus.  From  Columbus  to  Fulton  tlie 
river  was  to  be  cleared  of  Bnags  and  overhanging  trees  for  its  improve- 
ment during  the  boating  stages,  open  river  navigation  at  low  water  not 
being  considered  practicable;  The  estimated  cost  of  the  improvement 
was  $205,000. 

The  work  was  commenced  in  1873,  and  the  appropriation  of  $10,000 
soon  exhausted.  It  was  not  resumed  until  August,  1878,  siuce  which 
time  it  has  continued  during  the  low-water  seasons  for  an  average  an- 
Diial  period  of  five  months. 

The  time  spent  upon  the  work  has  been  mainly  devoted  to  snagging 
and  bank-trimming,  which  are  essential  preliminaries  to  bar  improve- 
ment. A  considerable  amount  of  the  latter  work  has  also  bebii  done 
during  the  three  years  in  which  the  fnnds  available  allowed  the  employ- 
ment of  a  iorce  for  that  i)urj)08e. 

The  work  for  the  year  ending  June  30, 1880,  was  limited  in  its  amount 
from  the  fact  that  only  $.3,912.01  were  available  for  the  apper  division, 
and  $3,058.17  for  the  lower.  As  one  small  force  could  easily  work  out 
both  these  amounts  daring  the  season,  the  snag  boat  "  Big  B  "  only  was 
employed  for  the  work  on  both  divisions, 

For  the  maintenance  of  the  improvement  above  Colnmbns,  however, 
which  during  low  water  is  not  accessible  for  steamboats,  a  small  skiff 
party  was  engaged  for  a  month  in  August  and  September  in  working 
over  the  river  from  Fulton  to  Aberdeen,  Ii:j  miles,  in  which  fallen  trees 
and  slides  had  caused  obstructions. 

These  were  all  removed,  and  the  river  left  in  a  good  navigable  condi- 
tion on  a  4-foot  stage,  at  a  cost  of  about  $500. 

The  "Big  B"  worked  on  the  upper  division  from  Vieiina  to  the  month 
of  Big  Creek,  5  miles  below  Pickensville,  a  distance  of  38  miles, of  which 
6  miles  was  new  work;  587  logs  were  taken  out  and  174  trees  cut  along 
the  bank. 

Commencing,  then,  at  Vienna,  on  August  15,  the  "Big  B"  worked 
down-stream  for  260  miles, removing  the  logs  and  obstructions  that  had. 
developed  in  the  past  two  years.  Threehnndred  and  seventy-eight  logs 
were  taken  oat  and  174  trees  cut.  A  wreck  at  the  mouth  of  Sucamo- 
cbee,  which,  owing  to  a  shifting  of  the  channel,  had  lately  become  a 
difficult  obstacle  to  pass,  was  partially  removed,  leaving  the  channel 
clear.  On  the  20tb  of  October  work  was  suspended  from  exhaustion  of 
funds,  and  the  "  Big  B  "  was  laid  up  in  Mobile. 

The  present  condition  of  the  river  is  as  follows: 

First.  From  Fulton  to  Vimna. — From  Fulton  to  Columbus,  177  miles, 
,tbe  proposed  improvement  has  been  completed,  and  the  river  is  navi- 
gable down  to  a  stage  of  4  feet  above  low  water.  From  Columbus  to 
Vienna  the  river  is  navigable  on  a  2-foot  rise  for  boats  drawing  3  feet. 

All  of  the  river,  except  about  3  miles  near  Pickensville,  has  beeb  well 
cleared  of  logs,  of  which  4,280  have  been  taken  out.  Twenty  bars  that 
originally  aflbrded  a  depth  of  12  to  20  inches  have  been  improved  and 
tbe  depth  increased  to  3  leet.  Five  of  these,  however,  have  partially 
shoaled  again  from  rnnbars  and  will  need  farther  work.    Fifteen  ban 
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of  18  to  24  inches  depth  remBin  unimproved,  and  preveDt  low- water  otx- 
igatioD.  * 

Second.  BeUnc  Vienna. — Four  thonsand  one  handred  and  fifly-tm 
snagB  and  logs  have  been  removed  and  the  banks  well  trimmed  of  ovff- 
haugine  timber.  This  work,  together  witti  the  bar  improvements  made, 
have  given  safe  navigation  with  3  feet  doptb  at  ordinary  low  <n-ateri« 
Demopolis.  On  a  1-foot  rise  this  depth  can  be  carried  to  Eirkpatrick^ 
260  miles,  and  on  a  2-foot  rise  to  Vienna.  Bight  bars  below  Demop- 
olis, having  originally  &  depth  of  18  to  28  inches,  have  been  improved 
and  a  depth  of  4  feet  obtained,  bnt  in  two  cases  the  gain  has  been  pit- 
tially  loBt.    In  both  cases  the  depth  can  be  readily  restored. 

Between  Demopolis  and  Vienna  11  bars  have  been  improved,  on  11  of     | 
which  a  depth  of  3  feet  has  been  secured.    Fitleen  bars  below  Demopo-     I 
lis  and  30  above  remain  to  be  improved  before  the  channel  will  hart     ' 
the  depth  designed  in  the  project.     Until  this  is  done  the  fall  benefitof 
the  improvements  made  will  not  be  felt.  The  railroad  bridge  at  Jonea^ 
Bloff  gives  a  difficult  and  ansafe  passage  for  descending  boats  in  con- 
seqaeuce  of  a  pnyecting  rock  blafif  above  the  bridge  which  closes  ow 
draw-opening  and  throws  across  carrent  through  the  other. 

It  is  proposed  to  osetliefhnds  available  for  expenditure  during  tk 
year  ending  June  30,  1887,  above  Vienna  in  completing  the  snaggiv 
and  bank  trimming  over  the  anfinished  3  miles  below  Pickensvillc,  and 
afterwards  to  take  ont  the  scattering  logs  that  have  accumulatalbe^ 
tweeu  that  point  and  Ootumbns  during  the  past  2  or  3  years.  Bar  !■- 
prorements  will  also  be  continued  so  far  as  the  means  afforded  will 
permit. 

Below  Vienna  it  is  proposed  to  complete  the  work  of  bar  impnxv' 
ment  between  Mobile  and  Demopolis,  or  so  much  of  it  as  may  be  foood 
practicable. 

The  cost  of  the  annual  revision  of  the  work  for  the  maintenance  d 
tbe  improvement  is  estimated  at  t8,00U. 

The  immediate  commercial  advantage  that  may  be  expected  apoulbe 
completion  of  tbe  improvement  will  arise,  not  so  much  from  the  n 
creased  amount  of  business  douA  upon  the  river,  as  from  the  reductioB 
of  freight  charges  on  the  whole  traffic  of  the  Tombigbee  Valley.  Wha 
the  freight  tariff  shall  be  regulated  by  competition  between  rail  and 
river,  maintained  perennially,  the  advantage  to  tbe  community  of  [1m 
improved  river  is  to  be  measured  by  the  amount  of  business  affected  by 
competition  rates,  and  this  will  be  all  the  trauportation  business  of  tbe 
Tombtgbee  Valley,  whether  handled  by  river  or  rail. 

The  appropriations  for  this  improvement  have  been  made  for  tbe 
Warrior  and  Tombigbee  jointly  and  for  the  Tombigbee  above  GolumboB, 
as  follows : 

By  Bct  of  March  3,1873 IIO.W 

By  Rct  of  March  3,  1875 25,» 

By  actDfAiit;nHtl4,  1B76 10,  (Bl 

By  nctof  JiiDelS,  1878 40, 0» 

By  act  of  March  3,  1879 30, 0» 

ByiictofJnneU,1880 51,001 

By  Mt  of  March  3,  1881 36,091 

ByftctofAngort2,18a2 31,0« 

ByMtofJuly5,lBS4 37,0«l 

Total 865,00) 
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Money  atatemeat. 

TombighM  Biwr/rom  Fulton  to  Flenita. 

Jqly  1, 1^^  arnonut  ftvkilable |3,912  01 

July  1,  1H86,  amonnt  enpended  daring  fiseal  year,  excloBive  of  liabilities 
ontataudiDg  Jul;  1, 1885 3,783  98 

July  1, 1866,  omoQDt  available VJ3  (K] 

Amonut  appropriated  bj  oot  approved  August  5, 18B6 ,7,5(10  00 

Amoant  available  for  fiscal  jeoT  ending  Jnoe  30,1887 7,623  03 

Amount  (estimated)  reqaired  for  completloD  of  existinK  project 6,000  00 

AmoDDttl)atcanbepro&tabI;expendedmfieoaljeareDdiiigJnnB30,iee6     6,000  00 
Submitted  in  compliance  with  requiiemente  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

Totitbisiet  Bivtr  Mow  Vtenna. 

Jnly  1,  1885,  amount  available $3,058  17 

Jnly  1,  1886,  amuiint  expended  during  fiscal  year,  exclusive  of  liabilities 

ontstanding  July  1, 1885 a,341  « 

Jnlyl,  188G,  amopit  available 716  70 

AmoDUt  appropriated  b;  act  approved  August  5,  1886 11,250  00 

AmonntavailableforflsoalyeHreDding  Jaue.t0, 1887 11,906  70 

{Amount  (estimated)  required  for  completion  of  existing  project 12,988  38 
AmoanItbatcaDbeprofitab1;expeDdedin  fiscal yearenoingJuneSO,  1888    12,888  :)8 
Submitted  in  compliance  with  Teqoirementa  of  section  il  of  river  and 
harbor  acU  of  1866  and  iBbT. 


COMMERCIAL 

66,408  boles  of  cotton,  valued  Bt $2,567,040 

5,000,000  feet  timber,  valued  at 40,000 

25,000  barrels  rosiD,  valued  at 50,000 

&,&0O  barrels  tarpentine,  volnedat 82,500 

1,600  cords  slave  timber,  valued  at 10,000 

eOjOOapipestave^  valued  at 7,200 

Oeneral  marchandise  (np  freight),  valued  at ; 2,000,000 

4,746.740 


The  survey  of  the  Black  Warrior  River  from  Tuscaloosa  to  Sipsey 
Fork  was  made  in  compliauce  with  the  provisions  of  the  act  of  Googreas 
approved  March  3,  1879,  in  the  fall  of  1879. 

The  report  is  contained  in  the  Beport  of  the  Chief  of  Engineers,  1881, 
Part  11,  page  1218. 

The  plan  of  improvement  recommended  was  by  the  use  of  locks  and 
dams,  at  an  estimated  cost  of  91,200,000,  and  an  appropriation  of  $200,000 
was  asked  for  to  begin  the  work  with. 

The  river  is  at  present  navigable  at  high  water  only,  and  even  thea 
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sufDciently  dangeroas  to  pat  a  Btop  to  all  commerce  on  tbe  river,  r1  tbongh 
barges  have  been  nreqnently  floated  down  to  Mobile  loaded  with  coaL 

The  river  and  harbor  act  of  July  G,  1884,  appropriated  $50,000  for  tbe 
improvemeut  of  tbe  portion  of  this  river  ftom  Xuscaloosa  to  Daniel't 
Orcek,  a  section  embraced  in  tbe  Borvey. 

A  earvey  for  tbe  purpose  of  locating  locks  and  dams  and  to  famidt 
data  for  tbe  preparation  of  detailed  plans  aod  estimates  was  commenctd 
iu  September,  1884,  and  report,  with  plana  and  estimates  based  tbereon 
providing  for  a  system  of  locks  with  movable  dams,  was  snbmitted  D^ 
cember  19, 1885.  On  January  25, 1886,  a  Board  of  Engineer  Officers  w» 
ordered  to  convene  to  consider  and  report  upon  the  project. 

The  Board  met  at  Tuscaloosa,  Ala.,  February  10,  1886,  but  did  not 
approve  the  method,  and  recommended  tbe  improvement  to  be  proe- 
ecDted  under  ordinary  slackwater  system,  with  locks  and  fixed  dams. 

Work  was  then  commenced  on  preparation  of  plans  and  estimates  for 
new  projeut,  which  have  been  completed. 

Should  tbe  locations,  plans,  and  estimates  under  consideratioti  be  ap- 
proved, it  is  proposed  to  apply  tbe  balance  available  and  any  amoont 
that  may  be  appropriated  in  ^irosecnting  tbe  work  in  accordance  witii 
those  plans.  The  object  of  this  improvemeut  is  especially  for  the  tram- 
portation,  in  bargee,  of  coal  from  the  Warrior  coalfldTds.  The  en«- 
nious  quantity  of  coal  in  tbe  country  through  which  this  river  Sows,  and 
its  excellent  quality  and  accessibility,  prove  conclusively  the  imimrtaDix 
of  tbe  early  completion  of  this  improvemeut,  rendering  it  available  fv 
the  use  of  tbe  General  Govcrument,  tbe  people  of  tbe  Gulf  State8,aod 
tbe  steamers  of  all  nations  employed  in  tbe  commerce  of  the  Gulf. 

Money  statement, 

July  1,  1383,  amoDnt  available MT.OBN 

July  I,  ItMi,  BinoQDt  oxpeoded  daring  Gtoal  year,  ezeluBive  of  liabllitlea 

oiitslandiug  July  1,  IttBQ 919  « 

July  1,  1^86,  amoant  available 46,1(SM 

AoiouDt  appropriated  by  act  approved  Aogust  5, 1880 56,^  Ot 

AmooDt  available  for  fiscal  year  ending  J nae  30, 1887 IU2,35ii  H 

Atnoaut  (estimated)  reqnired  for  completion  of  existing  project 4th{,8D4  > 

AmoDiitibaCcaDbeprotltabt^expeDdedinBacalyeareDdingjQDe30,ie88  463, 8M  fl 
Submitted  In  compliance  with  Tequiiements  of  section  2  of  river  and 
linrbor  acU  of  1866  and  18G7. 


P4- 
IMPBOVEMENT  OF  OLD  TOWN  CEEEK.  MISSISSIPPI. 

The  examination  of  this  stream  provided  for  by  the  proviaions  of  Be^ 
tion  3  of  tbe  river  and  barbor  act  of  March  3,  1881,  was  made  durin| 
the  mouth  of  October,  1881,  and  report  is  contained  iu  Auuual  liep<Ht 
of  Chief  of  Engineers,  Appendix  K  29, 1881. 

Tbe  condition  of  tbe  creek  when  examined  showed  that  tbe  ob8t^a^ 
tions  consisted  entirely  in  accnmalations  of  fallen  trees,  drift,  aud 
overhanging  timber. 

There  were  uo  tihoals  or  rapids  in  tbe  stream,  and  no  artificial  ob- 
structious  except  a  bridge  6  miles  below  City  Point. 

Prior  to  the  construction  of  the  Mobile  and  Ohio  Bailroad,  boats  run 
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to  Oamargo,  16  milea  from  the  montli,  and  in  1852  or  1853  a  steamer 
ascended  withio  2  miles  of  City  Poiat. 

The  project  recommended  and  adopted  is  to  obtain  a  high- water  chan- 
nel for  four  months  in  the  year,  say  from  December  1st  to  May  1st,  from 
the  mouth  of  the  creels  to  City  Point,  a  distance  of  30  miles,  the  object 
being  to  secare  the  opening  of  a  Competing  ronto  for  the  transportation 
of  plantation  products  and  return  supplies. 

The  estimated  cost  is  $10,000,  The  rirer  and  harbor  act  of  Augnat 
2, 1882,  appropriated  $3,000  for  tbis  improvement,  hot  the  appropriation 
was  not  made  available  until  March  1, 1883. 

Owing  to  continued  high  waten,  operations  were  not  begun  nntll  Jaly 
2,  1383,  and  were  suspended,  on  account  of  near  exhanation  of  fund^ 
daring  the  following  September, 

The  jfisnlt  of  the  work  was  soch  aa  to  permit  a  steamer  to  make  three 
trips  to  Oamargo,  bringing  ontSOO  bales  of  cotton  and  'MO  sacks  of  cot- 
ton-eeed,  carrying  on  her  trips  np  about  20  tons  of  snpplies  and  farming 
implements.  Abont  500,000  feet  of  lumber  in  logs  were  doat«d  down  the 
stream  to  Columbus  and  Aberdeen. 

As  no  appropriation  has  been  made  since,  no  further  work  has  been 
done. 

It  is  proposed  to  use  any  snm  that  may  be  appropriated  in  the  futore 
in  continuing  the  removalofobstructions  to  high-water  navigation,  work- 
ing ^  far  np  in  the  directionof  City  Point  as  the  amount  available  will 
permit. 

The  benefits  to  commerce  that  wonld  ensue  from  the  completion  of 
this  improvement  will  be  the  opening  of  a  water-way  competing  with 
the  Mobile  and  Ohio  Bailroad,  thus  affording  directly  a  more  conveni- 
-ent  and  accessible  route  to  the  market,  thereby  materially  decreasing 
freight  charges  on  cotton  and  return  supplies,  as  well  as  indireotly  se- 
oaring  tbe  advantages  of  competition. 

It  is  estimated  that  abont  34,000  bales  of  cotton  now  transported  by 
pail  will  naturally  seek  this  route  or  be  carried  by  rail  at  reduced  rates, 
and  that  a  siwing  of  $1.50k  per  bale  on  present  railroad  freights  would 
follow,  thas  securing  to  the  commanity  an  annaal  saving  of  $50,000  and 
a  corresponding  reduction  on  return*  supplies  of  80  per  cent,  on  value  of 
tlie  cotton. 

fio  commereial  statistios  coald  be  obtaimed  for  Old  Town  Greek,  but 
it  was  probably  tbe  same  as  reported  tbr  year  1883  and  1884. 

Mones  atatemeni. 


IMPEOVEMEKT  OF  NOXUBEE  EIVEB,  MI8SI88IPPL 

The  examination  of  this  river  provided  for  by  act  of  Congress  ap- 
proved Maroh  3,  1879,  was  made  daring  the  mouth  of  Maroh,  18S0,  and 
extended  from  Macon,  Noxubee  County,  Mississippi,  to  its  mouth. 

Report  is  contained  in  the  Annual  Beport  of  tbe  Chief  of  Engineers  for 
1880. 
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Tbe  coaditioD  of  the  river  when  examiued  w»a  such  thnt  during  aB 
seasons  of  tLt  year,  and  at  all  stagex  of  water,  navigation,  except  hj 
small  flut-boatH,  was  pnietifially  impossible. 

Steamboats,  prior  to  tb<^  building  of  the  Mobile  and  Obio  Railroad, 
plied  this  river  (1859).  After  the  ooostractiou  of  this  railroad  tbe  boata 
were  withdrawn.  The  river  banks  then  became  overgrown  with  timber, 
mnch  of  which  in  time  fell  or  slid  into  tbe  river  and  cansed  the  formii- 
tton  of  a  number  of  sboala  and  bars. 

The  river  being  virtually  abandoned  for  the  purposes  of  navigation, 
the  planters  living  along  its  banks  assisted  in  obstructing  its  channel- 
way  by  bailding  a  number  of  fisb-traps  and  mill-dams. 

The  chief  obstruction  a  to  navigation  consisted  in  tbe  immense  nnm- 
ber  of  trees  overhanging  tbe  river  throughout  its  entire  length.  ' 

At  tbe  time  of  tbe  examination  the  minimum  depth  of  the  river  wu 
foond  to  be  (at  ordinary  low  water)  from  IJ  to  2  feet,  and  the  averse 
vidth  60  feet. 

The  project  adopted  was  to  afford  a  navigable  channel  for  nine  moDtttt 
in  the  year,  from  its  mouth  to  the  town  of  Macon,  by  the  removal  of 
overhanging  timber  from  the  banks,  anrl  such  obstniotiona  to  navlgstiOD 
as  might  be  found  in  the  river. 

The  estimated  cost  was  $Q5,'2i5.'25. 

The  appropriations  made  for  the  improvement  are  as  follows: 

B;  Mt  of  CoDgremappnivedJane  14,  1B80 118.00 

By  act  of  CoDgreM  approved  Marc b  3,  16H1 S.OOI 

By  BoC  of  CoQgreaa  puMd  Aoftuat  2,  li^J 10.  Alt 

IV  cot  ofCoDgren  approved  Julys,  1884 7,Sf> 

ToUl 37,5» 

Work  on  this  improvement  was  oommenoed  daring  the  low-wata 
season  of  1880,  prosecuted  during  the  fiscal  year  ending  June  30,  1881, 
and  Jone  30, 1832,  and  through  the  month  of  March,  18^,  when,  the  ap- 
I»opriat)on  being  about  exhausted,  operations  were  suspended. 

Under  the  appropriation  of  97,500  made  by«ct  of  Congress  approved 
Jaly  6, 1884,  work  was  resumed  in  September,  1884,  and  oontinaed  until 
January  12, 1885,  when  high  watei'  and  extremely  cold  weather  com- 
pelled a  auspension  of  work. 

On  May  2^  1885,  o|>eratioa8  were  again  resumed  and  oontinaed  ontit 
Jane  30, 1886,  and  through  the' present  fiscal  year  to  the  23d  of  Septeib- 
ber;  1885,  when  work  was  suspended  for  want  of  funds. 

Woik  during  this  fiscal  year  was  oommenced  at  a  point  12Jr  milM 
above  the  mouth,  and  the  river  cleared  to  a  point  27^  miles  above,  a 
distance  of  15  miles.  The  condition  of  the  improvement  at  the  end  c^ 
the  fiscal  year  is  a  partially-improved  channel  the  entire  distance  from 
the  mouth  of  river  up  to  Macon,  and  wholly  from  Macon  to  a  point  2S 
miles  below,  and  from  the  mouth  to  a  point  27^  miles  above,  giving  a 
river  5aj  miles  wholly  and  36  miles  partially  improved. 

The  amount  of  work  done  during  the  fiscal  year  is  itemized  as  follows: 

Soaga,  logs,  Btompa,  Ao.,  removed 3,51J 

Treea  tri  aimed 373 

OTerhaDg;iiig  limbs  cat 6tl 

TrevoDi ' 7» 

Drifta  removed S 

Any  amount  that  might  be  made  available  in  the  future  would  be 
expended  in  completing  the  improvement  of  the  30  miles  now  only  par 
tially  improved  and  in  removing  the  snaga  and  loga  that  have  accumu- 
lated in  that  portion  wholly  improved  since  work  was  saspended. 


,,CiOo^^lc 
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Od  completing  tbe  improTemeDt  as  designed,  the  river  daring  high- 
water  seaHOn  will  be  navigable  from  its  month  to  Macon,  thns  farniRh- 
ing  a  new  and  cheaper  transjmrtation  ronte  for  the  planters  along  or 
adjacent  to  the  rivei  for  their  cotton  prodnce  and  anppliea,  the  grenter 
portion  of  which  is  now  hauled  over  heavy  prairie  loads  long  distances 
to  tbe  different  stations  on  the  Mobile  and  Ohio  Railroad. 

The  work  is  not  saaceptible  of  permanent  improvement,  and  will  re- 
quire an  annual  expenditure  of  at  least  $3,000  to  maintain  It  in  its  im- 
proved condition. 

The  redaction  in  freight  charges  od  cotton  and  prod  ace  that  will  nat- 
urally follow  the  opening  of  this  river  for  navigatioa  is  estimated  at 
abont  920,000  per  annam. 

A  corresponding  decrease  in  the  freight  charges  will  also  be  felt  in  all 
lines  of  goods  and  merchandise  transported,  owing  to  the  diserimiaa- 
tion  made  between  through  and  local  rates  by  railroads. 

The  shipments  over  the  river  may  x>ossibly  be  also  increased  b,v  tbe  im- 
provement famishing  the  means  of  supplying  coal  to  the  inhabitants 
living  near  the  river,  from  the  coal  fl^ds  of  the  Sipse;  and  Warrior 
rivers. 

Oommerciat  statistios  have  been  written  for  to  Gainesville,  on  Noxa- 
bee  Biver,  bat  no  answer  has  been  received. 

Money  statemtmU 

July  1, 1B85,  amoDDt  avatlAble 13,385  40 

Jnlj  1, 1886,  amooDt  expended  during  flaoal  yew,  exoliuiTe  of  UabUltlee 
ontrtMding  July  1,  life 3,SSB  89 

July  I,  leec,  Binonnt  »vftilable 168  61 

Amount  appropTiated  by  sot  approTed  Angnet  5, 1686 7,600  00 

Amonnt  *TAi1able  for  flwwl  year  ending  Jnne  30, 1807 7,66-^  51 

fADMnnt  (eatimated)  requiied  fat  oompletlon  of  exIstliiK  projeot S0,S4S  00 
AiDonattbfttoanbepKAtablTexpeiidedliiBNBlyeftrbii(Ui)gJnn«30,1888    80,000  00 
Snbmitted  In  oomplumoe  witli  reqnlremanu  of  seatlon  2  of  tivei  and 
barbor  aota  of  1S66  and  1807. 


UPBOVEUEKT  OF  PASCAGOULA  BITEB.  UI88I8SIPPI. 

In  1873  a  plan  for  the  improvement  of  tbe  river  at  its  month  by 
dredging  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low-  water, 
with  Jetties  on  each  side,  was  snbmitted  by  Lient.  James  B.  Qaion, 
Oorps  of  Engineers,  but  owing  to  legal  complications  as  to  tbe  owner- 
ship of  what  was  then  known  as  the  "Noyes  Oanal,"  nothing  was  done 
onder  the  plans  and  speciBcations  then  sabtnitted. 

In  1876,  all  fear  of  legal  complications  having  been  removed,  an  ex- 
amination of  tbe  river  was  made  nuder  an  appropriation,  by  act  of  Jane 
18, 1878,  of  $10,000  for  the  improvement,  «1,500  being  allotted  for  the 
examination. 

The  plan  adopted  was  tbe  dredging  of  a  channel  200  feet  wide,  7  feet 
deep  at  mean  low  water,  through  the  bar  at  tbe  month  of  tbe  river,  and 
tbe  removal  of  snags  and  overhanging  trees  throughout  its  entire  length, 
at  an  estimated  cost  of  $53,800. 

At  the  commencement  of  the  work  there  were  from  3  feet  to  Z^  feet 
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on  tbe  bar  at  mean  low  water,  and  tbe  river  was  mnch  obstmoted  bj 
snags,  logs,  and  overhanging  trees. 
The  followiug  appropriations  have  been  made; 

Byactof  JnnelS,  lB7S{tl,600  for  eiamlDation} ttO,000 

ByactofMarehJ,  IWa 14,000 

By  act  of  June  14,  1H80 20,000 

ByaotofMaroha,  IBril 4,000 

ByactofAngDsta,  ISMS 8,000 

Byaotof  Jn&6,  1IW4 3.009 

Totol 69,000 

Dredging  operations,  nnder  contract  with  9.  N.  Kimball,  were  com- 
meiioed  Jnly  18, 1880,  (8,500  of  the  first  appropriation  ($1,500  having 
1k»u  used  on  tbe  snrvey),  and  the  whole  of  the  second  ($14,000)  being 
avftUable  for  this  purpose.  Funds  were  ezhanBted  in  jannary,  18S^ 
and  work  suspended. 

Work  under  this  contract  gave  a  channel  through  the  bar  1  mile  in 
length,  75  feet  wide,  and  ,7  feet  deep. 

Under  the  appropriation  of  $20,000,  made  by  act  of  June  11,  1880, 
dredging  was  resumed,  W.  Q.  Mitchell,  of  New  Orleans,  La.,  being  tbe 
contractor,  in  March,  1881,  and  was  concluded  in  March,  1882.  Thii 
completed  the  adopted  project  bo  far  as  related  to  the  improvement  of 
tbe  bar  at  the  mouth,  seeming  a  channel  180  to  190  feet  wide,  7^  to  8 
feet  deep,  and  enabling  vensels  to  go  up  to  the  mills  at  Moss  Point  and 
load,  thus  saving  large  lighterage  bills  and  claims  for  demurrage.  (A 
shoaling  is  reported  to  have  takenplaceiu  tbe  lower  end  of  the  £^g«d 
cbaniiel  dnring  the  past  year.) 

During  the  spring  of  1SS2  a  log-boat,  with  steam  capstan,  wasbniltii 
Mobile,  towed  over  to  the  mouth  of  Paacagonla  Biver,  and  in  Jonecf 
the  same  year  the  removal  of  snags,  logs,  and  overhanging  trees  wm 
commenced. 

At  tbe  close  of  the  fiscal  year  ending  Jane  30, 1883,  the  river  vm 
partially  improved  from  themonth  to  Dead  Lake,  a  distance  of  SOmilM 

The  improvement  during  the  fiscal  year  ending  Jnae  30,  1884,  coo- 
sisted  in  reworking  the  portion  of  the  river  alnsdy  partially  improved, 
and  resulted  in  securing  a  navigable  stream  for  vcBsels  drawing  6^  feet, 
from  the  tight-house  to  half  a  mite  above  Dead  Lake,  50^  miles. 

During  the  fiscal  year  ending  Jnne  30, 1886, 73)  miles  of  the  river  wii 
worked,  15  miles  reworked  and  wholly  improved,  leaving  68}  mOeaonlj 
partially  improved. 

Work  was  finally  suspended  on  December  23, 1884,  on  account  of  bi- 
baustion  of  funds,  and  boats  and  property  placed  in  charge  of  a  watiik- 
man. 

Tbe  result  of  this  work  up  to  the  30th  of  June,  1886,  has  been  to  » 
cure  a  navigable  channel  from  the  month  of  the  river  to  one-half  mflt 
above  "Dead  Lake,"  50^  miles,  for  vesBels  drawing  6}  feet,  and  to  tk 
jnnction  of  the  Leaf  and  Chickasaba  for  vessels  of  lighter  draught  daf' 
ing  six  or  eight  months  of  tbe  year. 

It  is  proposed  to  expend  such  funds  as  may  be  appropriated  for  tfct 
fiscal  year  ending  Jnne  30, 1887,  in  continuing  the  work  of  impron- 
ment  as  heretofore  prosecuted,  removing  such  logs,  &c.,  from  the  river, 
from  MosB  Point  to  Dead  Lake,  as  may  have  lodged  dnring  the  snspoi- 
sion  of  the  work,  and  reworking  that  portion  between  Dead  Lake  and 
the  junction  partiiilly  improved  during  last  fiscal  year. 

Sincethe  beginning  of  the  work  of  improvement  targe  sales  of  Got- 
emment  and  State  lands  have  lieen  made  to  capitalists  adjacent  to  tiif 


APPENDIX   P — ^BEPOBT  OF  MAJOR  DAUBELL.  1205 

river,  and  the  cootinoanoe  of  tUe  work  -will  offer  fortlier  inducemeata 
for  iDVestmetite  for  development  of  the  lesonrces  of  this  riohJy-timbered 
section. 
This  improTfiment  will  not  be  permanent  in  its  character,  bat  will  re- 

3 Dire  an  aunaal  appropriation  for  the  maintenance  of  its  improved  con- 
ition  of  about  (2,500. 

The  improvement,  even  in  its  iocomplete  state,  has  already  been  of 
great  benefit  to  the  country  depending  for  its  trade  apon  tlie  navigation 
of  this  river. 

Money  Hatement. 

Pfueago»Ui  Btvir, 

July  1, 1^  MUODnt  a* ailable |6fl9  19 

Jnly  1, 1H86,  amoniit  expended  during  flsoal  year,  exolnrive  ot  li&bililiea 
ontBtandlAgJnlyl,  18d5 465  79 

Jul;  1, 1686,  unoimtav^able 113  ST 

Amount  kppropri  ft  ted  by  aot  approved  Angnrt  5, 1886 2G,0U0  00 

AmoDDt  available  for  fiMMl  year  ending  Jane  30,  U87; SS,1I3  OD 

{Amonnt  (eetimated)  reanired  for  preservation  of  improvement 3,600  00 
AmonntUiatcanbepTontablvezpendedlnflM)aIvearendingJnne30,lB88     3,600  00 
Snbmitted^u  compliance  wltb  reqnirementa  of  aeotion  if  of  river  and 
harbor  acta  of  1B66  and  I8S7. 


StatMbmliUUtmeMnfeowaurct,^  the  portof  PoMeagonla,  MUt.,fi,rJltalpKtr«>M»g 
Aa«30,188a. 

■ntr-^ 
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IM 

H,MS 

ITO 

SCSN 

™« »I,1S6  51 

Dntlea  on  importo 7  sO 

Tonnage  dnea 1  64S  71 

Hoaplw  ooIleotionB „.. '105  OO 

Hiaoellansoiu 17  SB 


Total  oolleetloiu .. 


DfPROVEHENT  OF  BA£BOR  AT  BILOXI  BAT,  HISSISSIPn. 

The  examination  of  .tbis  roadstead,  provided  for  by  the  third  section 
of  river  and  harbor  act  of  March  3, 1881,  was  made  dnriog  the  months 
of  AngQBt  and  September,  1881.  The  report  is  coDtained  in  the  Annoal 
Beportof  Chief  of  Bngineera,  1882,  Appendix  K  27. 
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The  examioatioD  shoved  that  between  tbe  roadstead  and  the  Biii 
Bay  are  sitoaced  a  series  of  mud  flats,  called  "  Beer  Island  Flats,"  d» 
tant  aboDt  1^  mites  east  of  Biloxi,  Laving  a  prosent  depth  of  4  feet 

The  improTement  understood  to  be  desired  was  U)  Hecure  tfaroogk 
these  flats  a  channel  8  feet  deep.  The  estimated  cost  of  tbia  work  bj 
dredging  was  $35,000.  An  appropriation  of  15,000  for  the  improvenHitt 
of  this  roadstead  was  made  by  act  of  Congress  passed  Angnst  2, 1882. 

ISo  project  was  submitted,  tbe  amount  appropriated  being  deemed 
insufflcient  for  an  ecoDomical  prosecution  of  the  work.  Aathority  waa 
therefore  obtained  under  date  of  September  25, 1882,  to  defer  all  actaoii 
until  a  farther  appropriation  was  made. 

The  river  and  harbor  act  of  July  5, 1884,  directed  that  tbe  balanoe  ti 
tbe  money  heretofore  appropriated  for  the  roadstead,  now  on  band,  be 
applied  to  the  deepening  of  the  channel  fi^m  Mississippi  Sonod  to  tbt 
wharves  of  Biloxi. 

The  examiaation  of  this  locality  was  made  during  the  months  of 
Angnst  and  September,  1881,  and  report  is  contained  in  Annual  B^nrI 
Chief  of  Engineers,  1882,  Appendix  R  27. 

The  improvement  understood  to  be  desired  is  the  deepening  of  the 
channel  from  Mississippi  Sound  to  the  wharves  at  Biloxi,  &om  1}  ft«t, 
tbe  least  depth  at  present,  to  8  feet  at  mean  low  water. 

The  improvement  can  be  accomplished  by  dredging,  and  a  chanod 
160  feet  wide  and  8  feet  deep  at  mean  low  water  obtained  for  about 
(65,000,  but  it  is  not  believed  that  it  wonld  be  permanent 

Authority  was  obtained,  nnder  date  Aognst  27, 18S4,  to  hold  the  ^t- 
propriation  until  a  farther  one  is  made  sufficient  to  permit  an  eoonomi' 
cal  prosecution  of  tbe  improvement  contemplated. 

Xo  work  has  been  attempted,  nor  la  any  proposed,  until  farther  tp- 
propriations  are  made. 

Such  sam  as  Gongresa  may  appropriate  for  expenditare  during  Ux 
fiscal  year  ending  June  30, 1887,  together  with  amount  now  on  hand, 
will  be  applied  to  deepening  the  channel  as  proposed  from  4^  to  8  feeb  . 

Tbe  increase  of  commerce  likely  to  ensue  fi-om  the  completion  of  thii 
improvement  would  be  impossible  to  estimate  at  present.  Oommerdil 
statistics  have  been  requested  from  the  collector  of  cuatoma  at  BUoxi< 
but  have  not  been  fumisbed. 

Money  ttatement, 
' Jal7  1, 1885,  MDOunt  ST^able KSSSS 

Jnir  1, 18B6,  omoont  available 4,9eBU 

Amount  Appropriated  by  aot  approved  August  5, 1886 IS,  WO  SO 

AiDoniit  avulkUe  for  flaoal  year  ending  June  30,  1887. 17,  IBS  ti 

iAmonnt  (Mtlmated)  required  for  completion  of  erladns  project 37,600  Of 
Amount tliatoiHibeprontabl7expendMlnfl»calyekrei)£iiKJDiie30, 1888    37,600  H 
Bubmitted  In  contnliance  with  reqniiemeats  of  section  2  of  river  and 
harbor  aot«  of  186B  and  1807. 


P8. 

IMPSOTEUENT  OF  BOBN  ISLAND  PASS,  HIS8I8SIFPZ. 

The  examination  of  this  locality  was  made  daring  the  months  of 
August,  and  September,  1881,  and  report  is  contained  in  Aouaal  Beport 
Chief  of  Engineers,  18^,  Appendix  K  28. 
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This  pass  is  the  nearest  oatlet  to  sea  for  all  veaaeU  loadiag  at  Pas- 
-oagonla,  Miss.,  aod  the  object  desired  is  to  obtain  21  to  22  feet  depth 
through  this  pass  at  mean  low  water,  thus  enabhog  vessels  drawing 
more  than  17  to  18  feet  to  complete  their  loads  near  Paseagoola,  saving 
the  cost  of  a  long,  expensive,  and  dangerous  tow,  25  miles  to  Ship. 
Island,  Mississippi,  where  they  are  now  obliged  to  load. 

The  proposed  improvement  of  the  pass  would  allow  them  to  load 
within  9  miles  of  their  principal  source  of  supply. 

The  present  depth  of  the  pass  is  over  16^  teet  at  mean  low  water  (the 
exact  depth  is  unknown  as  it  is  deepening  constantly  and  no  recent 
soundings  have  been  made). 

The  improvement,  if  required,  can  be  made  by  dredging,  and  the  esti- 
mated cost  for  a  channel  100  feet  wide,  21  feet  deep,  was  913,000  at  the 
time  of  the  examination. 

Ad  appropriation  of  $5,000  was  made  by  the  river  and  harbor  act  of 
Jnly  5,  18S4,  for  the  improvement  of  this  pass. 

^o  project  was  adopted  as  the  amonnt  was  deemed  inadequate  to  on 
economical  prosecution  of  the  work.  Authority  was  therefore  obtained 
to  hold  this  appropriation  antil  one  sofficieDt  for  economical  work  bae 
been  made. 

Nothing  has  therefore  been  done  during  the  present  fiscal  year,  nor 
will  anything  be  attempted  until  further  appropriatioae  are  made. 

It  is  probable  no  improvement  will  be  needed  at  this  point,  owing  to 
the  increase  in  depth  fi'om  natural  oauses. 

M<m«!/ statetMHt, 


mPROVEHENT  OF  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  improving  this  part  of  the  river  was  adopted 
fu  1880,  the  object  being  to  obtain  a  navigable  channel  5  feet  deep,  at 
low  water,  from  Jackson  down  to  the  mouth  by  the  removal  of  snagB, 
Btumps,  roots,  and  sunken  trees,  and  the  clearing  of  the  banks  of  over- 
hanging trees,  at  an  estimated  cost  of  $95,940,  baaed  upon  the  report  f^ 
a  survey  made  under  direction  of  Capt.  C.  W.  Howell,  Corps  of  Engi- 
neers, by  Mr.  H.  G.  Collins,  the  assistant  engineer  in  charge,  in  March 
and  April,  1879,  al  a  stage  10  feet  above  low  water. 

Congress,  by  act  approved  July  5, 1384,  included  the  bar  at  the  mouth 
of  the  river,  Uie  rough  estimate  of  the  cost  of  improvement  of  which  is 
-«20,000. 
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The  following  appropriatioDS  have  been  made: 

ByactJoiiBll,  1B90 |30.aO» 

Br  act  March  i  1881 25.000 

By  act  Aagart  2,  leaa 15,000 

By  act  Joly  5, 1884 10,000 

Total 8O.O00 

After  due  advertieement  a  contract  was  entered  into  October  7, 1880* 
with  8.  N.  Kimball  for  the  ImproTemeDt  of  196  miles  of  the  Tiver  fron 
Jackson  down. 

Owing  to  high  water  the  contractor  was  onable  to  complete  his  work 
witbiD  the  time  specified,  Januar;  1, 1882,  and  an  application  for  ezten- 
sion  of  time  to  January  1,  1883,  was  approved. 

Under  the  appropriation  of  925,000  made  by  act  of  March  3,  1881,  ■ 
project  for  the  expenditnreof  this  amoant  was  submitted  and  approved. 

After  dne  advertisement  a  contract  was  entered  into  with  O.  A.  Meyer* 
for  the  improvement  of  100  miles  more  of  the  river,  commencing  at » 
point  195  miles  below  Jackson,  the  end  of  Kimball's  work. 

On  Jnly  27,  1882,  the  work  was  reported  finished,  but  an  inspectioD 
showed  that  it  was  not  in  accordance  with  specifications,  and  the  con- 
tractor resamed  work.    Angnst  23,  1882,  the  work  was  accepted. 

Two  bnndred  and  ninety-five  miles  of  this  part  of  the  river  were  some- 
what improved,  and  there  remained  from  15  to  20  miles  of  bad  river  near 
the  month  upon  which  uo  work  had  been  done. 

Under  the  appropriation  of  $16,000,  made  by  act  of  Angnst  2,  1883, 
the  amount  was  to  be  expended  under  the  supervision  of  the  Uniltd 
States  Rogineer  Office  by  hired  labor. 

In  Kovomber,  1383,  the  work  was  for  various  reasons  suspended.  A 
watobman  was  placed  on  the  plant  to  take  care  of  the  property. 

The  work  accomplished  by  hired  labor  was  the  closure  of  twelve  rao- 
ont  bayous  by  levees  and  piling,  the  cutting  of  120  snags,  and  the  gird- 
ling of  700  trees  on  the  banks. 

Under  the  appropriation  of  tlO,000  made  by  act  of  July  5, 1884,  th« 
work  OD  the  improvement  of  this  part  of  the  river 'was  coutiniied  bf 
hired  labor  till  September,  1834.  In  accordance  with  instructions  rron 
tbdChief  of  Engineers,  United  States  Army,  dated  Washington,  1>.  d 
Jnly  S,  1884,  this  work  was  transferred  by  Maj.  Amos  Stickney,  Corp* 
of  Engineers,  United  States  Army,  to  M^.  A.  N.  Damrell,  Corps  of  En- 
gineers, United  States  Army. 

The  sum  of  95,154.83  was  transferred  by  Major  Stickney. 

Ten  thousand  dollars  appropriated  by  act  of  Congress  approved  Jnlj 
5f  1884,  was  also  available,  making  a  total  on  hand  at  the  transfer  of 
916,164.83. 

From  September  to  December  1, 1884,  operations  on  this  port  of  tb« 
river  were  suspended  and  a  watchman  was  employed. 

Work  was  again  commenced  December  1,  1884,  and  cjontinned  whee- 
ever  the  stage  of  water  permitted  working  to  advantage,  June  30,  188S, 
at  which  time  the  condition  of  the  improvement  was  as  follows : 

Two  hundred  and  uinety-flve  miles  of  this  nver,  Irom  Jackson  down 
to  Foitevant's  BIofT,  had  been  partially  improved  by  contract  j  15  miles 
of  this  distance,  from  the  head  of  West  Pearl  down  to  lower  end  Ot 
Homes  Bayou,  had  been  reworked  by  hired  labor,  bat  the  improvement 
had  not  been  completed. 

During  the  fiscal  year  ending  June  30,  1886,  operations  were  oontin- 
ned  ttom  June  30, 1885,  to  March,  1886.  The  work  consisted  in  widot- 
Ing  and  deepening  a  cutofF  three  fonrtha  of  a  mile  above  the  head  of 
West  Pearl,  removing  snags,  overhanging  timber,  and  log-jams,  and 
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partiall;  closiDg  8  slondjs  and  rnn-oat  batons  on  tbat  Bection  of  the 
liver  from  the  head  of  West  Pearl  to  the  month  of  Homes  Ba;oa,  de- 
tailed as  follows : 

Vsmbcr. 

Stninpa  removed 717 

Boots  removed 1,271 

SnosB  ramoTed 1,767 

KiDKon  logs  temoved 1,130 

Bnnken  Irewiemoved S46 

Cyprees  knees  removed 45 

Overbanging  trees  remoTed 8,38S 

Cubic  yuds  of  claj  andswid  removed 2,759 

Bnimiiig  yards  of  cane  removed 7,638 

The  large  drift  of  logs  and  trees  tbat  was  placed  and  secared  across 
the  head  of  West  Pearl  doring  the  last  fiscal  ;ear  vas  increased,  tU- 
lows  were  plautedj  and  several  bandied  large  trees  were  felled  iuto  the 
river  below  the  dnlt,  so  as  to  lessen  the  cairent  and  caase  sand-bars 
to  form. 

March  30, 1886,  operations  on  this  part  of  the  river  were  snspended 
and  the  derrick,  snag,  and  quarter  boats  were  carried  op  the  river  to 
Wakiah  Blufi'  and  laid  np.  A  watchman  was  placed  in  charge  to  take 
care  of  the  property. 

Ihe  condition  of  tbio  part  of  the  liver  bas  been  greatly  improved  by 
the  work  done,  particularly  Homes  Bayon,  which  before  the  improve- 
ment had  always  been  considered  the  worst  part  of  the  whole  river, 
steamboats  taking  from  eix  to  eight  days  to  pass  throagb,  while  since 
the  improvement  they  go  t  hroogh  in  four  hoars.  The  river  below  Homes 
Bayou  to  the  month  has  not  been  improved. 

The  condition  ot  the  cut-off  near  the  head  of  West  Pearl  has  greatly 
changed  and  improved  daring  the  year.  It  is  widening  and  deejiening. 
The  only  obstacle  that  seems  to  prevent  steamboats  IVom  nsing  it  dar- 
ing high  water  is  the  very  strong  cnrrent,  which  boats  are  anable  to 
stem.  It  can  be  reasonably  expected,  however,  that  when,  either  b; 
washing  and  econring  or  by  additional  work,  this  cut-off  baa  attained  a 
minimum  width  of,  8ay,160  feet, and  the  same  depth  as  tbnnd  above  or 
below,  the  current  will  not  be  any  stronger  than  is  found  in  other  parts 
of  the  river. 

A  number  of  sand-bars  and  sboals  tbat  had  formed  within  the  last  six 
years  below  the  cut-off  are  now  deepening  on  account  of  the  increased 
volume  of  water  and  current  duo  to  the  opening  of  the  cat-off  above. 
ITearly  all  the  jetties  and  dams  constructed  and  piles  driven  heretofore 
across  a  number  of  nin-ont  bajoua,  between  the  head  of  West  Pearl, 
East  Pearl,  and  Homes  Bayou,  have  been  damaged. 

The  condition  of  tbe  river  above  the  cat-off  as  far  as  Jackson,  Miss^ 
is  about  tbe  same  as  when  left  by  tbe  contractors,  and  can  be  navigated 
only  safely  on  a  6  or  7  foot  rise. 

Tbe  benefits  derived  by  the  improvement  of  the  river  effected  op  to 
Jane  30,  1SS6,  are  as  follows: 

Greater  seonrity  to  navigation  between  ISew  Orleans,  La.,  and  Jack- 
Bon,  Misa.,  and  reduced  freights  on  merchandise  and  prodoce. 

A  large  proporUoD  of  the  cotton,  merchandise,  &c.,  were  before  tbe 
improvement  banled  from  Georgetown, Golnmbia,]UontiGello,  and  other 
towns  and  settlements  located  on  the  river  to  the  nearest  railroad  sta- 
tioa  on  the  Illinois  Central  and  Northeastern  railroads,  a  distance  of 
from  20  to 40 miles. 

Freight  on  a  bale  of  cotton  shipped  in  this  way  to  New  Orleans,  La., 
was  94.80j  a  barrel  of  floor  shipped  in  tbis  way  from  New  Orleans  to 
Oolambia  or  Monticelto,  (2, 
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Freight  on  a  bale  of  cotton  shipped  down  the  river  by  boats,  delii- 
■ered  at  TSev  Orleans,  La.,  costs  now  $1.50;  a  barrel  of  Soar,  60  centi; 
other  freights  iu  proportion. 

ThiB  shows  there  is  a  very  Urge  rednction  and  saving  iu  fteigbte  bj 
river  competition  by  the  improvement  of  the  river. 

It  is  proposed  to  apply  the  amonnt  appropriated  for  the  next  yevte 
the  deepening  and  widening  of  thecnt-off  situated  near  the  bead  of 
■West  Pearl  Eiver,  to  the  closing  effectnally  of  Fan  Slongb,  ParfceA 
Bayon,  Twin  Bayon,  and  Little  Homes  Bayon,  and  the  improvement  d 
the  river  between  Homes  Bayon  and  the  month  and  that  part  of  tlie 
river  above  the  cut-off  near  the  head  of  West  Pearl,  towards  Jacksan, 
Hiss.,  BO  as  to  obtain  a  2-foot  channel  at  low  water  as  far  np  ae  the 
■amoant  available  will  permit. 

In  addition  to  the  improvement  of  the  river  proper,  the  increased  Inn- 
ber  trade  of  the  mills  situated  on  the  river,  particalarly  that  of  Hesan 
Poitevant  &  Favre,  at  Pearlington,  Miss.,  located  abont  12  miles  abovi 
the  monthof  East  Pearl  Biver,  demands  the  deepening  of  the  bar  attb 
month  by  dredging. 

Vessels  of  7  feet  draught  of  water  can  be  loaded  at  the  mills  on  tlK 
river,bDt  the  Inmber  for  vessels  of  heavier  dranght,  of  which  there  ami 
large  number  loaded  at  the  mills,  mast  now  be  lightered  and  towed  ova 
the  bar,  which  not  only  causes  great  delay,  bat  heavy  expenses. 

It  is  desired  by  mill-owners  and  those  interested  iu  the  lamber  bnii- 
cesson  the  river  to  obtain  a  12-foot  channel  over  the  bar.  After  vesseh 
-cross  the  bar  there  is  sufficient  water  np  to  the  mills  to  load  down  tol2feet 

The  estimated  cost  of  dredging  a  channel  12  feet  deep  at  mean  lo« 
tide  over  the  bar  at  the  mouth  of  East  Pearl  Biver  is  (20,000. 

Owing  to  the  caving  in  of  banks  after  freshets,  as  also  to  the  ebillinf 
■of  the  channel,  the  improvements  so  far  made  and  contemplated  wiUurt 
be  pennanent. 

Ad  aoDoal  appropriation  of  (5,000  wonld  be  enfficient  to  maintain  tht 
rivet  in  the  condition  contemplated  by  the  plao  of  improvement. 

The  amount  asked  for  this  work  is  in  excess  of  the  original  e 

The  reasons  are  as  follows: 

Fiiet.  The  snrvey  of  the  river  npon  which  the  origioal  estimate  wM 
based  was  made  at  a  stage  10  feet  above  low  water.  The  result  wui 
-decided  underestimate  of  the  amonnt  of  work  and  cost. 

BecDud.  A  large  portion  of  the  work  was  done  by  contract,  and  w 
-done  by  the  contrffctors  as  to  reqnire  reworking. 

Third.  The  obstmctioos  forming  each  year  of  snags,  aankeu  logs,  ud 
overhanging  trees  reQnlring  removal  were  not  iocladed  in  the  origiul 
estimate,  bat  are  incloded  up  to  date  in  the  proposed  modification  in«i- 
isting  project.    The  extent  of  the  anticipated  excess  is  100,000. 

Money  statmimit. 

Jaly  1,  1885,  amount  avaiUhte $8,a»W 

Jnly  1,  ]S86,  amonnl  expended  daring  fiooitl  year,  escliuive  of  liabilitiea 

ontaUndinn  July  1,  18S6 8.378  66 

Jnly  1,  1886,  amonnt  available I* 

Amoont  appropriated  by  act  approved  August  5, 1B8B IS,6BC 

AmonntaTaiUbleforflscalyearendiag  JiiueSO,  1687 12,W6fi 

i Amount  (eetiniated)  reqnired  for  completioD  of  propoaed  modlBoation  of 
esletins  project 
AmouDtlbBteaD  beptodtablyc 
Submitted  in  oompliaiioe  inti 
harbor  aoU  of  1606  and  1607. 


(     esieting  project 70,000  « 

J  AmoaDtthBteaDbeprodtablyexpendedinfleealyeaceDdiuKJiineSOiieea    50,000  W 
j  Sobmitted  in  oompliaiioe  with  reqniiemente  of  eeotion  8  of  rivvr  aad 
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COHMKRCIAL  BTA.11SnC8. 

Ifwmbtr  «f  tfMwl*  «»t«rttt,  chared,  and  leaded,  Pearl  Biter,  Jfiuffrijipi. 
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mPBOTEUENT  OF  I^IABL  KITBB,  UlSSlSeiPPI,  FBOH  JACKSON  TO  CAI- 
THAOE. 

An  ezamiDatioD  of  thig  part  of  the  river  was  made  under  the  dirw 
tlOD  of  Oapt.  0.  W.  Howell,  Corpa  of  Engineers,  United  States  Ann;, 
In  1879. 

The  original  project  for  the  improvementof  this  part  of  the  river  con- 
sisted in  the  romoval  of  snags,  logs,  and  overhanging  trees,  and  toif- 
ford  Bchaanel  of  navigation  5feet  deep  at  alow  stage  of  the  river  fon 
Jackson  to  Carthage,  a  distance  of  106  miles,  at  an  estimated  cost  of 
(21,000. 

This  amoontis  not  sofflcient  to  clear  the  river  of  olMtractions  so  astt 
give  safe  navigation  during  a  low  stage  of  water. 

The  original  estimate  shonld  be  increased  (29,000. 

The  reason  for  the  increase  in  the  expenditure  over  the  original  esti- 
mate is  that  the  examination  was  made  at  a  high  stage  of  water,  wbei 
many  of  the  obstmctiona  conld  not  be  seen,  and  the  estimates  were  based 
oo  the  report  of  the  examination. 

The  following  appropriations  have  been  made : 

By  »ot March  3,1879 |S,M 

By  act  Jane  14,  1880 7,6M 

By  Mt  March  3,  1881 »,S» 

By  »ot  AogoBt  8, 1888 S,S» 


Total. . 


D,.„i^e,.„Googlc 


APPENDIX  P— BEPOBT  OF  HAJOB  DAMBBLL.  1213 

Under  tbe  appropriation  of  (6,000  made  by  act  of  March  3, 1879,  a 
ooDtract  was  eotered  into  with  J.  S.  Hamilton,  Nqfemher  20, 1879,  for 
the  improvement  of  this  part  of  the  river. 

Under  the  appropriation  of  $7,500,  made  by  act  of  Jane  14, 1880,  aii 
other  contract  was  made  with  J.  S.  Hamilton  to  continue  the  work. 

Under  the  appropriation'  of  (3,500,  made  by  act  of  March  3, 1881,  at-^ 
ter  due  advertisemeDta  no  bids  were  received,  and  the  amoant  was 
allowed  to  stand  awaiting  further  appropriations  sufficient  to  warrant 
commencement  of  work. 

Uunder  the  appropriation  of  12,500  made  by  act  otAugn8t2,  18K2,  a 
project  was  submitted  August  17, 1882,  to  continue  the  work  by  hired 
labor,  which  was  approved. 

The  work  under  the  Hamilton  contract  did  not  prove  satisfactory, 
and  the  contracts  were  annulled  September  22, 1882. 

On  July  8,  1884,  the  work  was  in  accordance  with  instmctions  from 
theofQceof  the  Chief  of  Engineers,  Uoited  States  Army,  transferred  by 
Maj.  Amoa  Stickney,  Corps  of  Engineers,  United  States  Army,  to  M^, 
A.  N.  Damrell,  Corps  of  Engineers,  United  States  Army,  and  the  im- 
provement was  carried  continuously  down-stream-  to  a  point  12  miles 
below  McFaddea'a  Ferry,  at  Carthage.  In  the  balance  of  the  river 
down  to  Jackson,  93  miles,  only  the  worst  and  most  dangerous  places 
were  partly  improved.    The  entire  distance  requires  working  over  agaio. 

In  January,  1885,  the  appropriation  being  exhausted,  the  derrick  and 
quarter-boats  were  carried  down-stream  to  Wakiah  Bluff,  the  boats 
and  machinery  overhauled,  and  the  boats  laid  up  to  be  used  on  the  im- 
provement of  the  river  below  Jackson. 

Before  the  improvement,  even  during  high  water,  steamers  could  not 
make  more  than  two  trips  a  month  between  Jackson  and  Carthage, 
while  since  the  improvement  boats  make  four  and  five  trips  a  month. 

The  condition  of  the  river  ou  June  30, 1886,  was  as  follows :  12  miles 
from  Carthage  down-boats  of  3  feet  draught  of  water  can  navigate  with 
comparative  sufety  at  a  stage  of  river  i  feet  above  ordinary  low  water. 

In  the  other  part  of  the  river,  down  to  Jackson,  boats  can  navigate  on 
a  6- foot  rise  above  ordinary  low  water. 

The  improvement  of  this  part  of  the  river  is  not  permanent,  bat  will 
have  to  be  worked  over  again  from  time  to  time,  owing  to  the  caving  in 
of  banks  and  the  shifting  of  the  cbaanel. 

No  work  was  doue  oa  this  part  of  the  river  during  the  fiscal  year 
ending  June  30, 1886. 

An  annual  expenditure  of  92,400  would  maintain  the  river  in  the  con- 
dition contemplated  by  the  plan  of  improvement. 

Am  there  was  only  one  steamer,  the  O,  R.  Singleton,  navigating  be- 
tween Jackson  and  Bdinburg,  making  Carthage  only  a  way  lauding, 
the  commercial  statistics  for  this  part  of  the  river  are  the  same  as  for 
that  portion  between  Edinbnrg  and  Carthage.  They  have  been  asked 
for,  and  when  received  will  be  complet«d  and  forwarded  as  a  snpple- 
mentary  reporL 

Money  atatemmt. 

Joly  1,  l(S3o,  amouDt  available |52  40 

Jul^  1,  168S,  amount  expended  daring  fisoal  year,  ezolnalTe  or  liabilities 

outstaniliug  Jalyl,  l&K 62  40 

Amount  upproprintad  by  act  approved  Augvist  5,  1B86 3,260  00 

Amoniit  available  for  fiscal  year  ending  June  30, 1887 2,250  00 

{AmouDt  (estimated)  required  for  com  pi  a  lion  of  existioff  project 29,000  00 
AniouDttDatcaDbeprofltBbl]reipeDdodinfl»calyeareiidingJnne30,1896    10,000  00 
Submitted  in  compliance  with  reqnirementB  of  section  2  of  river  and 
barbot  acts  of  1666  and  1867. 
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mPBOTEUENT  OF  PEABL  BIVEB,  MISSISSIPPI,  BETWEEN  GDmBDBO  AHD 
CAKTHAGE. 

A  survey  of  this  part  of  Pearl  Biver  was  made  ander  direction  of 
M^.  AtDOB  Sticbney,  Corps  of  EDgioeera,  Uoited  States  Army,  during 
tbe  month  of  November,  1883. 

The  original  project  for  tbe  improTement  of  this  part  of  the  river  is  to 
afford  a  high-water  channel  fi-om  Edinborg  to  Oartbage,  a  distance  erf 
" '  ?  miles,  for  six  or  eight  months  of  tbe  year,  at  an  estimated  ooet  irf 


21?  miles, 
$13,464. 


Tbere  is  no  navigable  channel  in  the  greater  portion  of  this  part  of 
the  river  during  low  water.  Alttaoagh  high  banks  are  fonnd  on  botli 
sides  of  the  river,  yet  the  river  is  so  obstructed  by  fallen  trees,  snags, 
roots,  logs,  sand  and  mud  bars,  and  overhanging  trees,  that  navigatioa 
by  tbe  steamer  O.  B.  Singleton,  bailt  for  this  trade  in  1883,  was  only 
poaaible  during  very  high  water. 

Dnder  an  allotment  of  92,500,  made  by  act  of  July  5,  1881,  workoa 
this  part  of  tbe  river  was  commenced  at  Ediubnrg  on  toe  17th  of  No- 
vember, 1881,  and  eontinned  ontil  the  23d  of  January,  1885,  when  tht 
river  becoming  too  high  for  working  to  advantage,  operations  were  sus- 
pended. 

Nineteen  miles  of  this  part  of  the  river,  from  Edinbni^  down,  wen 
partially  improved.  On  the  3d  of  September,  1885,  operations  were  re- 
sumed. Commencing  19  miles  below  Edinburg,  the  work  was  carried 
down  to  Carthage,  6^  miles.  Such  stnmps,  roots,  logs,  and  trees  a» 
were  fonnd  most  in  the  way  were  removed  by  uutting  and  blaating. 
On  September  30,  1886,  the  appropriation  being  nearly  ezbaasted,  oper- 
ations were  suspended  and  tbe  plant  and  property  stored  at  Ediabm^ 

Tbe  method  of  improvement  is  the  removal  of  obstraotions  ttom  tee 
channel  and  clearing  of  the  banks  of  overbfuiging  trees  by  bired  labv 
and  purchase  of  material. 

Tbe  amount  of  work  accomplished  on  this  part  of  the  river  during  tbe 
flaoal  year  ending  Joue  30, 1886,  is  as  follows : 

Number  of  stamps  blaated  and  romoTed 7D 

Number  of  sQaken  lo^  and  treeaoat lOD 

Naoiberof  overbaDKing  trees  remoTOd IR 

A  large  amount  of  drift  and  brash  were  alao  removed. 

Owing  to  tbe  continual  washing  of  banks,  causing  trees  to  foil  in,  tbe 
improvement  made  will  not  be  permanent.  It  is  estimated  that  an  an- 
nual expenditure  of  4500  will  maintain  the  river  in  the  conditjon  eon- 
teniplated  by  tbe  plan  of  improvemeut. 

Considerable  benefit  was  derived  ftom  tbe  work  so  far  done,  as  shown 
,  by  tbe  fact  that  before  tbe  improvement  tbe  time  consumed  by  tbe 
steamer  ascending  tbe  river  from  Carthage  to  Edinburg  averaged  six 
days,  while  after  tbe  partial  improvement  tbe  steamer  made  several 
trips  in  twelve  hoars. 

The  condition  of  the  improvement  on  June  30, 1886,  was  suoh  as  to 
allow  boats  of  3^  feet  draught  of  water  to  navigate  the  river  between 
Edinburg  and  Carthage  with  comparative  safety  on  a  rise  of  8  feet  above 
low  warer. 

Before  tbe  improvement,  most  of  the  produce  and  merchandise  had 
to  be  hauled  by  wagons  between  Edinbnrg  and  railroad  stations  a  dis- 
tance of  from  40  to  60  miles. 

The  reduction  and  saving  in  railroad  freights  by  river  oompetiiicm 
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dne  to  improvement  is  couslderalile,  as  bUowq  hy  tlie  following  exhibit : 
IVeight  OD  a  barrel  of  flour  from  Mobile,  Meridian,  or  New  Orleans, 
delivered  at  Edinbarg,  was,  before  the  improvement,  $2;  now  it  is  60- 
cents.  The  saving  in  freight  on  a  ton  of  fertilizer  is  85,  on  a  bale  of 
cotton  $4.  It  is  estimated  that  the  aggregate  saving  in  freights  anna- 
ally  to  the  farming  interests  of  tbe  county  adjoining  the  river,  dae  tO' 
the  improvement,  will  not  fall  short  of  (30,000. 

Onl;  one  boat,  the  steamer  O.  B.  Singleton,  has  been  employed  on 
this  part  of  the  river  during  the  fiscal  year.  Her  dimensions  are,  length,. 
95  feet;  tonnage,  110 ;  draught  of  water,  4^  feet. 

Money  ttatement. 

J11I7I,  1885,  BmODut  ftvailable (389  61 

Jnly  1, 1886,  amount  expended  daring  flMal  year,  ezclanve  of  lUbilitiea 

OQtBUndlngjQl;  1,1886 '. 389  Oft 

Jnl;  1, 1886,  luuonDt  Av^lable bS 

Amoont  Appropriated  by  act  approved  Angnst  S,  1886 S,SSO  W 

Amonnt  available  for  fisoal  year  ending  Jone  30, 1887 2,S50  66 

(Amount  (estimated)  required  for  completion  of  existing  project 10,  W4  00 
Amonattlwt<wabepioatab1yexpendedinflscalveareDdingJnne30,1888    10,000  0» 
Snbinitted  in  compliance  with  reqairemeats  Of  Motion  S  of  river  and 
harbor  acta  of  1866  and  1867. 


comfKRCui.  8TATI8TICB. 


PHELIMINABT  ESAMINATION  OF  PA8CAG01ILA  EIVEE,  MISSISSIPPI,  FBOM 
THE  MILLS  AT  MOSS  POINT  DOWN  TO  THE  ANCHOEAQE  IN  THE  BAT, 
WITH  A  VIEW  TO  SECUHINQ  A  UNIPOEM  DEPTH  OF  TWELVE  FEET  OF 
WATES. 

United  States  Engineeb  Office, 

Mobile,  Ala.,  October  17, 1884. 
OsNESAl.:  I  have  the  honor  of  sabmitting  the  following  report  upon 
tbe  preliminary  ezaniioation  of  "Paacsgonla  River,  from  the  mills  at 
Moss  Point  down  to  the  anchorage  in  the  bay,  with  a  view  to  secnring 
a  aniform  depth  of  12  feet,"  ordered  by  circular  letter  of  Jnly  31, 1884. 
The  distance  from  Moss  Point  to  the  ISfoot  curve  in  Uississippi  Sound 
is  abont  II  miles. 

There  is  generally  over  12  feet  of  water  in  tbe  Pascagonla  Biver,  bat 


,  CiOOglc 
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there  are  at  least  two  bars  between  Moos  Poiot  and  the  Now  Orleans 
and  Mobile  Bailroad  Bridge,  about  600  feet  in  length,  each  with  a  mini- 
mam  depth  of  only  8  feet. 

There  is  a  channel  throagh  the  bar  at  the  moath  of  tbe  river  180  feet 
wide  aDd  nearly  8  feet  deep,  obtained  by  dredging  from  1880  to  1882. 

Id  my  opinion  this  river  is  worthy  of  improvement,  for  the  following 
reaaoDs; 

The  cost  of  the  work  would  not  probably  exceed  1200,000. 

The  commerce  to  be  benefited  ia  large,  aa  will  be  seen  fkx>m  the  fol- 
lowing statement: 

Tewels  cleared  forforeleneoimtrleaftomJaDe  30, 1883,to  Jone  30,1884 IK 

TeeselB  cleared,  ooaatwiM 41 

Total Ill 

Tonuageoffonlgnolauwiow 6B,tit 

Tonnage  of  ooaatwiM.... 14,CU 

ToU) 83,00 

rala«  vfvcport$fiom  /wm  30, 1883,  to  Aim  30, 1684. 


ArtMaa. 

qoMTMy. 

T«. 

"-iSit^ 

t^.^ 

-gg: 

4(ivtsi,ue 

g<i;Ma 

"•T^ziz:: 

MrtoUlltet 

i™ 

■ 

In  1880,  before  tlie  improTement  above  mentioned  was  aocompliahedi 
the  commerce  was  as  follows: 


Thns  showing  a  large  increase,  and  it  is  believed  that  the  increase  ti 
the  depth  of  the  channel  to  12  fbet  will  result  in  a  still  larger  inoreaa& 
The  estimated  cost  of  the  survey  is  £2,400. 
Very  respectfully,  your  obedient  servant, 

A.  N.  Dambbix, 
Major,  Sngineen. 
The  Chief  of  ENaiHEBBS,  U.  S.  A. 


strbtbt  of  pasoaqoula.  bivsb,  uibbi8bipfi,  fbou  the  mills  ai 
u0s8  point  down  to  thb  anchobaob  in  thb  bat,  with  a  tibt 
to  beoubino  a  unxpobu  depth  of  twbltb  febt  of  wateb. 

United  States  Enqinebb  Office, 

Mobile,  Ala.,  January  30, 1886. 
Sib  :  I  have  the  honor  of  transmitting  the  report  of  Mr.  B.  Baocheo- 
stein,  assistant  engineer,  npoD  the  survey  of  the  Faaeagoala  Biver,  Mii- 

..,  ..G(.HW|C 
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sissippi,  from  Moes  Point  down  to  tlie  anchorage  in  the  hay,  with  a  view 
to  securing  a  uniform  depth  of  12  feet  of  water. 

The  places  between  the  limits  Bx>ecified  having  less  than  the  required 
depth  are  Gbammier  Shoals,  2  miles  below  Moss  Point,  about  3,200  feet 
long,  with  a  minimum  depth  of  9  feet ;  two  small  shoals  above  and  two 
small  shoals  below  the  railroad  bridge  at  Scranton,  1^  miles  above  its 
month,  with  a  mlnimnm  depth  of  7^  feet  on  them,  and  the  bar  at  the 
mouth,  with  a  minimum  depth  of  7^  feet  at  the  time  of  the  survey,  and 
4  miles  long  from  the  12-foot  cnive  inside  to  the  12-toot  cur\'e  in  the 
anchorage. 

A  channel  of  navigable  width  and  minimum  depth  of  12  feet  from 
Moss  Point  to  the  anchorage  in  the  hay,  a  distance  of  about  llj  miles, 
can  be  obtained  by  di'edging,  which,  while  it  would  not  be  permanent, 
could  be  maintained  at  small  expense. 

The  estimated  coat  of  the  tf'ork  is  978,100.  The  object  of  the  improve- 
ment is  saving  the  lighterage  in  allowing  vessels  to  proceed  to  the  mills 
for  fnll  or  partial  loads. 

The  present  commerce  to  be  benefited  is  shown  by  the  following  state- 
ment: ■ 

A  considerable  increase  would  probably  follow  npou  the  completion 
of  the  proposed  improvement,  but  no  reliable  estimate  can  be  made  as 
to  the  amount  of  the  increase. 

The  fuUowiiig  tracings  are  forwarded: 

General  map  of  survey,  detail  sheets  Sos.  1,  2,  3,  4,  which,  together 
with  report  of  Mr.  Banohenstein,  above  mentioned,  will  show  details  of 
work  and  estimate. 

Very  respectfully,  year  obedient  servant, 

A.  K.  Dambeix, 

Major,  Engineers. 

The  Omsp  OP  ENonmsBS,  V.  S.  A. 


BXPORT  or  MB.  B.  BA^JCHEMffTKlN,  ASSISTANT  XMOINXEB. 

Unttbd  Statxs  E^ouncKB  Ovrics, 

ifoMIt,  Ala.,  Janmrii  20, 1886. 
Sis:  In  pniBakuce  of  yoja  iDatmotions  of  Decembw  13, 1684, 1  Lave  llie  hoDor  to 
ttubnut  faerewltli  my  report  on  the  resalta  of  the  survey  of  FascaKouIa  Biver,  MIbns- 
sippi,  made  for  the  purpose  of  estimating  the  oost  of  opening  ft  12-foot  cbauuel  from 
tbo  "  mills  at  Hou  Point  down  to  the  iincharage  in  the  hay,"  anthorized  hy  act  of 
Congiesi  •ppioved  July  5, 16B4. 


uecessuy  for  the  pnrpoae  of  mukinj, 

to  mean  low- watugange  used  dnriD^c  dredging  ouerationB,  16t£,  1633,  which  seem  t< 

Btgiee  with  the  one  establiahed  by  United  States  Coast  Burrey. 

The  Paseagonla  Biver,  fiom  the  month  of  Big  Dog  Biver  (on  which  latter  at 

incfloo) 

_  ,  niiea.    Onac^ 

Donnt  of  aufavorable  weather  nooccarate  onrreot  observation  a  could  be  made.  lam 
Hatiafled,  however,  that  with  a  Dunoal  width  of  river  a  12-fuot  cbanoul  once  opened, 
oltbongh  not  permanent,  may  be  maintained  at  a  very  small  ezpenw. 

ConBiderlDg  thepreaent  couditiouof  tbechaanel,  tbo  aoundings  alio w  that,  starting 
from  the  month  or  Big  Dog  Biver,  a  short  distance  above  which  some  of  the  Moaa 
Point  aaw-mills  are  eitnated,  the  ohaanel  of  the  Fascagonta  River  has  a  anfflcient 
iridth  aod  depth  for  a  distance  of  aboatS  miles,  to  Cbammier  Shoals,  where  tbe  river 
Diafcw  a  bena  to  the  left,  changing  its  westerly  to  a  eoutheastoTly  course,  and  its 
width  at  this  bend  iaoreasee  from  900  feet  above  toaboatl,DOO  feet,  and  iadividedby 
A  amall  island,  near  the  weat  bank  in  tbe  eltiov  of  thf^  hand,  inia  two  channels.  Tlub 
77  B  , 
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one  on  the  eut  Bide,  being  aboai  1,000  feet  wide,  foniwftaho41»boDt  3,800  foetloiuL 
thioDgh  which  there  iaa  ohu)Del,now  need  b;  ijie  bMta,with  »  iniiiimanid«pUi«(9 
feet. 

The  channel  on  the  weet  aide  of  the  ialand,  aboat  600  feet  wide,  althongh  deepMt 
behind  and  below  the  island.  Is  practioklly  closed  at  and  Immediately  above  the  h(*d 
of  the  island,  caused  by  an  aocnmnlation  of  annken  loga,  timber,  &o.  The]engtli<^ 
the  shoal  along  the  west  bank,  from  the  12-foot  enrre  above  to  the  IS-foot  eurve  be- 
hind the  tsland.  Is  2,100  feet. 

Two  projects  are  submitted  for  the  opening  of  a  12-foot  ohannel  through  thU 

(1)  Fcr  opening  west  channel.  To  dredge  a  100-foot  ohannel  along  the  weaten 
eboie  and  oonnecc  the  deep  water  above  with  the  lit-toot  curve  behind  the  ialand,  de- 
positing the  material  along  the  west  bank  for  Itvproteotion,  and  contrsot  the  enluRvd 
croee-section  of  the  river  at  the  bead  of  the  island  by  a  snbroergnd  Jetty  extending 
iiom  the  eastern  ahore  about  &00  feet  into  tba  river. 

(S)  For  opening  east  cbsnnel.  To  close  the  channel  on  tbe  WMt  side  of  the  island 
by  a  pile  dam  from  near  ite  upper  end  to  the  western  abore,  and  deepening  tfae  chan- 
nel on  the  east  side  of  the  island  by  dredging,  aboald  the  Incieaae  of  the  veloct^  of 
the  current  produced  by  tbe  eloaiag  of  the  west  channel  prove  iniiaffloient  to  det^ 
the  present  east  channel  by  sconring. 

Uy  estimate  Is  based  npon  the  adoption  of  the  flrat  project,  of  opening  tbo  west 
channel,  and  will  fhlly  cover  the  cost  of  tbe  second,  or  eaat  channel,  ahonld  H  it 
adopted. 

Between  this  shoal  and  the  month  of  the  river,  a  distance  of  5.11  miles,  we  es- 
connter  four  small  shoals,  two  above  and  two  below  the  railroad  bridge  which  spau 
the  river  at  ficranton,  about  J)  miles  above  its  month,  ofitering,  however,  with  its  tm 
eO-foot  draw  openings,  no  Impediment  to  thenavigallon  of  tbe  river.  A  ohaanel  will 
have  to  be  dredged  through  the  fonr  shoals  men  boned,  the  coat  of  which  ia  inoludsd 
in  the  estimate. 

At  tbe  mouth  of  tbe  river,  opposite  tbe  town  of  East  Faecagoul*,  on  tbe  east  audi 
short  distance  to  the  northward  of  the  Ught-bonseoo  the  west,  we  strike  the  bar,  thi 
diedging  through  which  for  a  12-foat  channel  extends  coDtinaonsly  to  the  12.fM 
curve  in  the  anchorage,  a  distance  of  4  miles. 

During  the  years  1^82  and  1883  a  cut  with  7.5  feet  depth  of  water  and  ahont  180  fM 
wide  was  dredRod  through  tbe  crest  of  tbe  bar,  sweeping  fh>m  a  north  and  aontb 
course  In  the  river,  in  a  oontinaous  carve,  to  an  east-southeast  couiae  at  ita  sonthen 
end,  and  in  locatingthe  new  or  12-footcbannel  to  the  anchorage,  advantage  waa  takes 
aa  much  aa  posdble,  without  making  noneoeasary  curves,  of  tiiia  former  oat,  as  tbe 
general  map  or  detail  aheet  will  show. 

The  direction  of  this  cut  ia  southeast,  chosen  to  oorreapond  with  the  direction  of 
the  current  of  the  ebb  tide  at  the  time  of  its  looatlon,  the  prevailing  wind  being 
north ;  the  estimate,  however,  v/iil  cover  any  slight  change  that  may  have  to  be  mad> 
npon  more  extended  current  observations,  wbicb  bad  weather  prevented  me  froi 
making. 

Theestimate  of  cost  of  this  Improvement  is  made  fbrlOO  feet  width  in  bottomof 
cut,  wilb  slopes  of  1  in  3  and  1  in  2,  according  to  nature  of  material,  which  oonsiia 
on  tbe  outer  slope  of  tbe  bar  of  soft  bluish  mud,  mixed  with  sand,  wlule  on  tbe  inna 
slope  and  throQgh  the  shoals  lu  the  river  this  material  iscovered  with  a  laycrof  sairi 
more  or  less  compact  from  1  to  2.5  feet  Ibick. 

Tbe  above-described  work  comprises  all  the  dredging  req,uired  fora  12-fbot  chauMl 
from  the  lower  mills  at  Moss  Point  to  12-foot  water  in  anchorage  In  the  Uississipp 
Sound  for  tbe  improvement  of  Pascagoula  Biver  only. 

In  order  t«  reach  all  the  saw-milla  at  Moas  Point,  on  Big  Dog  Elver,  vrith  12  feel  <i 
water,  a  small  shoal  on  tbe  north  side  of  an  island,  a  short  distance  above  tbe  eoo- 
flnenco  of  tbe  two  rivers,  wiU  have  to  be  dretlgcd,  and  as  the  amount  required  to  do 
this  work  is  small,  I  have  inclnded  it  in  the  estimate. 

I  have  estimated  the  dtedging  at  three  diSbrent  prices,  vis,  at  the  bar  and  lower 
portion  in  tbe  river,  whore  a  Targe  amonot  of  ivorkbas  to  be  done,  15  cents  pereabio 
yard,  the  average  distance  to  dampiug-gronnd  not  eicaediug  3  milee.  At  Ghammier 
Shoals,  where  the  dredged  material  bas  to  be  deposited  on  west  bankof  cbBDnel,eo* 
estimated  is  60  cents  per  cubic  yard,  and  at  island  in  Dog  Biver,  where  only  a  small 
amount  of  work  ia  required,  the  price  is  25  cents  per  cnbio  yard,  distance  to  dtunp- 
ing-gronnd  being  about  3  miles. 


Excavation  through  the  bar  at  the  month  of  the  river,  361,380  cubic  yards, 
at  15  cents tH,190 

Excavation  through  the  four  shoala  in  lower  part  of  river,  46,820  ontno  yacds, 
At  IS  cents ,.. , 7,3S} 
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EzottTation  at  Cluuuiiiier  Shoals  for  opeoiug  west  ohumel,  39,400  cubic  jaid^, 

at  60  cents _ |17,640 

aoOfeetsnbniatged  jetty,  at»4.50 i!,250 

Eioavatioti  at  Island  Id  Do];  Elrer,  6,660  onbio  jaids,  at  SS  cents 1,415 

Snpeiinteiidenoe  and  ooDtingenoies,  10  per  cent S,28i 

Total : 01,100 

Should  pToJeot  Ho.  2  be  adopt«d  for  deepening  the  east  ohannel  and  oloelng  the  one 
west  of  the  island  at  Choromier  Shoal,  a  dedaotion  of  at  least  (13,000  ean  be  made 
&om  the  above  estimate. 

As  to  the  benefit  to  be  derived  by  tbe  saw-mill  interest  at  Moss  Point  ftoin  the  pro- 
posed improvement,  it  wonld  no  doubt  greatly  inoreaae  the  coastwise  lamber  trade, 
as  probably  all  vessela  engaged  in  that  trade  conld  aaoend  the  river  and  load  at  the 
mills  and  thns  save  lighterage,  bat  as  to  the  extent  of  the  increase  in  this  trade  and 
the  aotoal  benefit  to  M  dorired  therefrom  1  am  imable  to  form  an  opiuiou,  as  no  re- 
liable statietica  coatd  l*e  obtained  in  regard  to  it. 

This  contemplated  work  is  located  in  JaoksoD  Coanty,  Uisalsslppi,  collection  dis- 
trict of  Sbieldahoto*,  with  a  depnty  eoUeotor  at  Scranton,  Hiss.,  from  whom  the  foU 
'  lowing  statistics  ^  regard  to  tae  Inmber  and  timber  trade  in  his  distriot  have  been 
obtained. 

Very  respeotfnlly,  yonc  obedient  servant, 

B.  Bauohenbtkin, 

AttkUmt  BngiMtt. 
M4.  A.  V.  Damrell, 

Cmrp*  0/  Engittetn,  U.  S.  A. 
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PRELIMTMAKY  ESAMINATIOH  OF  WACIS8A  EIVEE,  FLORIDA 

TTnited  States  ENamEBB  Office, 

Mobile,  Ala.,  October  21, 18S1. 

Sib  :  I  have  the  honor  of  eabmitting  the  followinic  report  aiH>D  the 
prelimiDary  examinatioD  of  WaciBsa  Biver,  Florida,  ordered  by  circular 
letter  dated  July  31,  1884. 

In  my  opinion  the  river  is  worthy  of  improvemeiit,  for  the  followiDg 
reasons : 

The  cost  of  the  improveiaent  desired  will  not  exceed  $17,000. 

There  is  no  present  commerce  worth  mentioning,  but  it  is.believed 
that  there  woold  be  more  than  sufficient  developed  by  the  improvement 
to  warrant  the  expenditure  of  the  sum  required,  as  it  would  furnish  s 
water  route  tor  the  transportation  to  a  market  of  large  quantities  of 
pine,  cypress,  and  other  fine  timber,  cattle,  and  grain. 

The  river  is  very  straight,  and  runs  nearly  due  south  from  the  fertile 
bill-country  of  Jefferson  County  into  the  Aucilla,  which  empties  inte 
the  Gulf  of  Mexico,  near  Saint  Mark's. 

The  work  required  to  effect  the  improrcmeut  is  the  coDBtruction  of  i 
short  dam  and  the  completion  of  a  canal  began  by  a  private  compjw; 
formed  in  1856.  The  object  of  the  dam  is  to  cut  off  the  water  flowing 
Into  tbe  Aucilla  above  the  obstraction  caused  by  the  lower  natural 
bridge,  and  the  canal  to  carry  the  water  in  a  navigable  channel  into 
the  same  liver  below  the  obstraction. 

Ifo  survey  will  be  requured,  as  sufficient  information  was  obtalnediM 
the  examination  for  the  preparation  of  a  project  and  estimate  of  cost  d 
the  improvement. 

Besi>ectfally  submitted. 

A.  K.  Dahbbll, 
Major  ofEngineert. 

The  Chief  of  Enoiheebs,  U.  S.  A. 


bxamihation  of  wacis3a  bitee,  floeida. 

United  States  Enoineeb  Office, 

Mobile,  Ala.,  January  30, 18S6. 

SlE :  I  have  the  honor  of  transmitting  the  report  of  Mr.  B.  Baachen- 
steiu,  assistant  engineer,  upon  the  examination  of  Wacissa  Biver,  Flor- 
ida. 

This  river  is  a  tributary  of  the  Aucilla.  It  rises  in  Jefferson  Coantv. 
Florida,  and  flows  south  in  a  very  direct  line  through  a  dense  swamp, 
ionning,  with  the  latter,  a  navigable  water-route  from  near  the  aonrat 
to  the  G«lf  of  Mexico,  ahont  20J  miles  long, 

The  obstructions  to  navigation  are  snags,  overhanging  trees,  aqaatie 
plants,  and  small  shoals. 

The  improvement  of  the  river  so  as  to  give  a  minimum  width  of  30 
feet  and  a  sufficient  depth  for  boats  drawing  2J  feet  at  ordinary  lo* 
water  would  require  tbe  removal  of  the  snags,  overhanging  trees  and 
brush,  and  aquatic  plants,  the  excavation  of  rocks  and  earth  at  the 
shoals,  and  the  construction  of  a  dam  for  training  a  portion  of  the  watei 
now  emptying  into  the  Aucilla  above  the  lower  natnral  bridge  (a  com- 
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plete  obstrnctiOD)  on  the  latter  into  tbe  same  river  below  it,  and  a  small 
amooQt  of  levee  work. 

The  estimated  cost  of  tbe  improvemeot  is  117,000, 

About  24  miles  of  the  water-rente  above  referred  to  is  a  canal,  which 
was  opened,  by  a  company  formed  abont  1856,  with  State  aid.  About 
1S80  a  new  company  was  formed,  nnder  the  name  of  tbe  "Ancilla  aud 
Wacissa  Ifavigation  Company,''  which  had  an  esaminatinn  of  the  river 
made,  bat  have  done  no  other  worfa. 

The  object  of  tbe  improvement  ia  to  provide  a  short  and  cheap  water 
route  for  the  prodocts  of  tbe  country  near  tbe  river,  which  cousists  dow 
of  large  amounts  of  very  Que  timber,  principally  pine  and  cypress,  and 
cattle,  in  place  of  the  present  long  and  expensive  route  of  about  14 
miles  over  rough  billy  roads  to  the  nearest  railroad,  by  the  latter  to  the 
nearest  market. 

With  an  improved  river  it  is  possible  a  large  amount  of  grain  would 
be  added  to  tbe  products  that  would  be  transported  on  it. 

The  commerce  on  the  river  is,  at  present,  very  small,  hardly  worth 
mentioning.  Ko  reliable  estimate  can  be  made  of  the  amount  that 
would  bedevelopedbythe  improvement,  and  altbongh  it  would  probably 
be  sufficient  to  warrant  the  comparatively  small  amount  needed,  it  is  still 
evident  that  this  belongs  to  that  class  of  works  that  might  well  be  de- 
ferred until  those  of  more  importance  are  completed.  Tracings  are  for* 
warded  as  follows : 

General  index  map  and  sheet  showing  location  of  dam,  which,  to- 
gether with  Mr.  Baocheustein's  report,  will  ftimish  de^s  of  examina- 
tion and  estimate. 

Very  respectfully,  your  obedient  servant, 

A.  liT.  Dahbell, 
Major  of  Engineers. 

The  Chiep  of  EnOineebs,  IT.  S.  A. 


BBPORT  OF  MR.  B.  BAUCHKRBTBDr,  ASSISTANT  XNQINKKB. 

Mobile,  Aul.,  Oetober  SO,  1664. 

Sib;  In  compllanae  with  luBtnictioDS  cootaiaed  in  yonr  letter  dated  Seiiteniber  i9, 
1684,  I  hare  tlte  honor  to  submit  tbe  following  report  upon  the  examiuation  of  Wu- 
ciaaa  Eiverj  Fiorida. 

The  Waoissa  Eiver  is  located  in  the  soathem  portion  of  Jefferaon  County,  Florida, 
between  the  Saint  Mark's  and  Anciila  rivers,  and  ia  a  tributary  of  the  latter,  empty- 
inc  its  walera  into  tbia  river  about  C  miles  above  its  month. 

The  WacisBa  Eiver  Is  formed  by  a  collection  of  a  number  of  large  springs,  wbicb 
riae  in  the  flat  piue  woodland  at  the  foot  of  tbe  fertile  bill  country  of  JeffeiBiin 
County.  In  addition  to  tbe  apringa  two  small  branches,  tbe  Mill  Branch,  from  tbe 
Dorthwast,  and  the  Little  River,  from  the  northeast,  snpply  the  rivet  with  an  addi- 
tional volume  of  water  at  its  head. 

Tbe  Wacissa  runs  in  nearly  a  straight  line  due  south  thiough  an  almost  impuBsable 
Bwamp  from  one-balf  mile  wide  near  the  bead  to  6  or  more  miles  wide  at  or  near  Its 
■nontb.  For  abont  7  miles  the  river  flows  with  nudiminished  volume  of  water,  and 
only  a  few  small  islands  are  met  below  this  point,  and  all  along  its  weatern  shore 
several  sloughs  or  branches,  which  meander  tbrongb  tbe  widiiniiig  awnmp  and  <lo- 
boacblnto  tiie  Ancilla  Eiver,  diminishing  the  votame  of  water  in  the  main  river,  and 
namerous  island  a  divide  it  into  several  narrower  cbanne  la.  About  7])  miles  below  tbe 
bead  of  tbe  river  tbe  Wilannee  or  Warrior  Giver  flows  into  tbe  Waciusa  from  tbo  eaitt, 
and,  in  a  great  measure,  replaces  tbe  amount  of  water  lost  through  tbe  brauubcs  <m 
the  west.  The  condition  of  the  river  remains  tbo  same  until  a  distance  of  12  oiilca 
from  its  bead  is  reached,  where  the  river  is  divided  into  several  branches,  which 
empif  the  main  votame  of  its  waters  into  the  Aneilla  Kiver  above  the  lower  natural 
bridge,  being,  therefore,  Dot  available  for  navigation. 

To  obtain  Ml  outlet  wbiob  would  affi>id  nftvlgatloit  to  tbe  Oolf  •  o 
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OinDCd  aliout  1656,  which,  with  the  ualBtanee  of  State  aid,  opened  a  canal,  enterini 
the  AnoiUa  below  the  natoral  bridges,  for  the  porpoee  of  atFordiog  navigatioD  to  lu 
month. 

This  canal  leaves  the  Waciasa  River  on  the  weet  aide,  about  13  milw  from  its  head, 
Jnat  above  the  point  where  the  river  la  divided  into  nnmeroaa  email  branchea ;  and, 
as.the  axis  of  toe  canal  forma  a  oonatderable  angle  with  tho  axia  of  the  river,  a  dam 
was  constmcted  by  the  company  acroas  the  aeveral  outlets,  to  force  a  saflBcieut  qoan- 
tl^  of  water  into  the  canal  to  obtain  a  channel  3  feet  deep  and  30  feet  wjde- 

TbJB  work  was  well  planned  bat  badly  exeonted ;  the  dam  was  constmcted  of  ait- 
anltable  material,  and,  with  theexception  of  afewrockg  still  remaining,  was  wasbid 
away,  while  three  rock  lodffea  in  the  lower  portion  of  the  canal  were  only  excavated 
to  a  depth  of  6  inches  to  1  k>o(,  tbna  preventing  iteTiso  for  navigation. 

The  dam  haanot  been  rebuilt,  and  theaaiul  laehcAedup  with  gTaBaandannken  logi, 
and  ita  banks  are  overgrown  vith  bualiea  and  amall  treea  overhanging  the  water. 

The  river  was  at  the  lowest  stage  at  the  time  of  my  examination,  tint  nowhere  i 
dOTith  of  leaa  than  3^  feet,  with  a  minlranm  width  of  70  feet,  waa  found,  affording  i 
anfficient  water-way  for  boatsof  21  feet  draught,  wbioh  conld  paaa  through  th«  canal 
when  deepened  to  3  feet. 

The  bottom  of  the  river  ia  lime-rock,  covered  to  variona  deptha  with  allt,  and  when- 
ever this  occurs  (fully  two-ttairda  of  its  lengUt)  Uie  channel  iachokednp  with  ribboD- 
graas,  wild  rice,  saw-KTaes,  and  vuious  other  aquatic  plants,  which,  with  a  nunberoi 
eunkon  loga  and  oveihangiag  treea,  willreqniieremoval  toopentheehaikiieltonsTi- 
Tbe  extreme  rise  and  fall  on  the  Waoiaaaia  only  18  inches,  while  the  ADcilladnrinj 
freshets  rieesaeveral  feet,  and  covere  the  lower  swamps  as  far  as  the  head  of  tho  canaL 
In  18S0  a  new  company,  under  the  name  of  tfae  "  Aneiila  and  Waciwa  Navigatiot 
and  Canal  Company,''  was  formed,  whioh,  however,  haafUledao  far  in  acoomplTahiBf 
any  reenlte. 

Under  ita  diieotiOD  a  thorough  reaonnalasance  of  the  river  and  canal  was  made  br 
Mr.  P.  W.  O.  Eoeraer,  civil  engineer,  and  his  report,  with  sketches,  was  kindly  nnt  at 
my  diapoaal  dnring  my  examfuatlon  of  the  river  by  Hr.  Thomas  J.  Moore,  who  at 
oompauied  me  on  my  trip  to  the  month  of  the  cauaJl,  giving  me  full  informatioD  m 
to  location  of  the  diffeieot  points  mentioned  In  eaid  report  and  needing  my  special 
attention. 

Based  apon  all  data  obtained  and  verified  by  my  own  obaervstiouB,  I  aubmit  thi 
following  approximate  estimate  of  coat  of  improving  Wacissa  Biver  to  make  it  iiaTV 
gable  for  boats  drawing  2^  feet  at  ordinary  low  water ! 

Bemo  vine  sunken  loga,  overhanging  trees,  grass,  &c. .opening  aclear  channel- 
way  60Teet  wide  down  Wacis8aKiver,Florida,l!i  miles,  at  (ISO  per  mile 91,  SC 

Catting  overhanging  trees  and  clearing  banks  of  canat  for  12  feet  on  each 

side  and  cleaning  ont  grass,  S^  miles,  at  f280  per  mile 701 

1,060  cubic  yards  rock  excavation  in  canal,  at  $5  per  cubic  yard 5,£l 

1,300  yards  earth  excavation  in  canal,  at  50  cents  per  yard 60 

650  cubic  yards  lovee  on  canal,  at  30  cents  per  cnbic  yard IS 

600  cubic  yards  rock  pnt  in  main  dam,  Inclnding  necessary  cribbing,  at  $4  ..      2,40 

Boat  with  eteamhoiat  and  outfit 4,50 

Engineering  ezpeneea  and  contingencies I,55t 

Total 17,0(1 

In  this  estimate  I  calcnlated  the  rock-dam  to  be  raised  to  height  of  the  medinm 
Stage  of  the  water  In  the  river,  which,  however,  may  not  become  necesaary  after  th) 
canal  has  been  cleared  of  all  its  obetrnctious  and  a  farther  reduction  in  the  cost  d 
this  dam  may  occur  by  nsing  the  loek  excavated  from  the  shoals  in  the  canal  for  itt 
conBtmction. 

I  have  endeavored,  with  the  data  furnished  me,  as  above  stated,  and  my  own  oV 
servatioDs,  soundings,  Ac,  to  m^e  this  estimate  complete  aad  reliable,  so  aa  to  nwk* 
anvt'nrther  sarvoy  or  examination  unnecessary  until  actual  work  sbould  begin. 

There  is  at  present  no  commerce  carried  on  on  this  river.  A  few  small  boats  iiusIk' 
by  pole  through  the  graaa  carry  fish  from  the  month  of  the  Ancilla  to  the  head  of  \)» 
Wocissa,  whence  they  aro  diHtribut4>d  throngh  the  np-oonutry  and  find  ready  sale- 

Ab  to  the  probable  amonnt  of  commerce  which  wonld  I>e  developed  by  the  openinf 
of  this  river  I  submit  the  following  information,  obtained  &om  parties  living  in  tb* 
vicinity  and  interested  in  the  improvement: 

The  main  object  in  making  this  rivernavigableia  to  open  amarket  for  pino,oypreiis, 
and  other  timber. 

The  pine  belt  tributary  to  this  outlet  extends  for  milea  oast  and  wcat  from  the  head 
of  the  river,  with  a  varying  width  of  fh>m  3  to  6  miles,  and,  as  the  distance  to  Uh 
neftrwt  railroad  is  about  14  miles,  qver  hilly  roads,  a  ivat»r-way  affording  cheap  tm» 
portotlon  la  tlw  oljeot  dealnd. 
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Thue  are  mloo  ft  luge  nnmber  of  aattle  raised  tbroagh  tMs  entire  pLae-woodconDtry, 
wliiah  »rB  prinoip^y  sold  for  export  to  Havana,  aod  have  to  be  ouried  by  i»U  to 
T»oip»  at  gttAt  ioaa  and  ezpeQae.  With  water  trauHportation  these  cattle  oonld  be 
ommtA  to  Cedar  Keya  or  Saint  Mark's  at  a  oomparatiTely  amall  expense  and  shipped 
bMioe  direct  to  Havana. 

I  am  alM  informed  tliat  a  large  aorplns  of  KraiD  la  or  cbald  be  raised  in  the  country 
adjoining  the  timber  belt  oa  the  north,  lald  t«  oontain  the  most  fertile  lands  in 
JeSbnon  County,  and  the  whoie  Golf  eoaat  of  Sonth  Florida  conld  be  sappled  vith 
eom  Irom  this  Boaroe.  If  cheap  water  transportation  oonld  be  obtained  nameruna 
other  farm  products  would  probably  seek  the  same  market. 

Reapectf^Uy  enbmltled. 

R.  Bacchkitsteim, 
■J»tlita»t  Enginaer. 

iSai.  A.  N.  Daicrxll, 

Corptt/  SngiMen,  U.  8.  A. 
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Ofpicb  United  Siateb  Enoineeb, 

Ifmc  Orleans,  La.,  July  8, 1S8R. 

Genebaii:  I  have  the  bODor  to  aobmit  my  report  for  the  flflcnl  .year 
endiDff  June  30, 1886,  npoo  the  improTemeot  of  Sooth  Pass  of  the  Mis- 
Bissippi  Birer. 

The  following  charts  accompaDy  this  report: 

No.  I. — Cbftrt  of  oh&tiiiBl&oin  opposite  South  Paaa  light-honse  to  doeper  nalor  in 
thoGoli: 

No.  2.— Cbftrtof  a  partof  thoQnlfof  Uezico,  Hhowingdepthaoattotbatof  tOOfoot. 

No.  3. — Cliart  of  Sitath  Paaa,  from  Sooth  Paaa  light-nonse  to  Bay  on  Graotle. 

No.  4. — Chart  of  South  Pass,  from  Bayon  Grande  to  Head  of  Passes. 

No.  &.— Chart  of  the  Head  of  the  Passes. 

No.  6. — Flan  and  comparative  profiles  of  Boath  Pass. 

No.  7. — Mieoellaoeoas  seotiona,  profiles,  corvea,  &o. 

Plato  I.— Diagrams  exptaiaing  changes  in  the  Qnlf  from  1B77  to  11^66. 

JtXost  of  the  an bject- matter  of  this  report  is  presented  in  sach  a  mao- 
ner  on  the  above-meDtioned  charts  and  in  tabular  form,  also  by  dia- 
grams, thronghont  the  report,  that  very  little  of  a  descriptive  character 
&  required.  The  methods  of  presenting  resnlts  and  making  compari- 
sons vith  earlier  resnlts,  which  have  beee  followed  for  years,  are  still  ad- 
hered to,  and  when  understood  they  will  be  found  very  interesting. 

AT  THE  HEAD  OP  THE  PASSES  AND  IN  SOUTH  PASS. 

I4'o  work  has  been  done  at  the  Head  of  the  Passes  since  Jaly,  1879, 
nor  in  the  pass  itself  since  IToTember,  1883.  All  the  dikes,  dams,  Sea., 
comprising  these  stmctnres  are  submerged,  and  the  greater  portion  of 
them  bnried  by  sedimentary  deposits.  The  piling  which  is  above  the 
surface  of  the  water  is  badly  decayed  and  is  gradually  disappearing; 
tbis,  however,  is  of  no  importance  since  the  mattresses  are  now  secareil 
by  deposits  upon  them,  ant)  the  works  still  maintain  the  channel  created 
by  tbem.  The  condition  of  these  works  and  of  the  mattress-sills  across 
northeast  and  Southwest  Passes  has  not  changed  materially  during  the 
year- 
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AT  IHE  HOUTH  OF  SOUTH  PASS. 

The  <«iiditioD  of  the  main  jetties  has  not  changed  daring  the  year, 
and  no  worit  has  been  done  npon  them.  In  &ct,  it  is  probable  that 
nothing  more  will  ever  be  done  on  the  ori^nal  jetties. 

The  ecut  jetty  m  completely  baried  by  deposits  for  a  length  of  6,000 
feet  from  East  Point;  the  next  1,300  feet  baa  it«  apper  sorfooe  about 
average  flood  tide;  it  is  well  ballasted  with  stone,  and  the  water  oo 
either  side  of  it  being  very  shoal  it  remains  permanent.  It  is  also  pio- 
tected  by  the  cribs  on  the  seaside  of  the  jetty  6,300  feet  below  iEaat 
Point.  The  3,040  feet  in  length  of  masonry  which  was  more  or  leaa  io- 
jared  by  tbe  storms  of  September  9, 1882,  still  acts  as  an  effieotiTe  bar 
rier  to  the  heavy  seas,  and  therefore  protects  the  inner  jetty,  which 
maintHins  tbe  channel. 

Tbe  masonry  on  the  remainder  of  this  jetty  is  in  good  condition  and 
averages  about  4  feet  above  average  flood  tide.  Daring  the  year  tbe 
average  subsidence  of  this  masonry  was  0.13  feet,  and  for  six  years  it 
is  1.36  feet. 

West  jett^.— Foot  thousand  eight  handred  feet  of  this  jett^  is  baried 
by  deposits,  and  thronghont  tbe  remainder  of  its  length  it  is  capped 
with  concrete  blocks,  which  are  iu  good  condition  and  average  aboat 
1  foot  above  average  flood  tide  except  on  the  enter  300  feet,  where  they 
are  two  tenths  of  a  foot  below  that  plane.  Daring  the  year  tbe  average 
settlement  of  these  (154)  blocks  was  one-tenth  of  a  foot,  andfor  Beven 
years  it  is  1.6  feet. 

The  rapid  accnmnlation  of  sediment  on  the  sea-side  of  this  jetty  ren- 
ders it  very  permanent. 

UTOEB  EAST  JBTTT. 

This  jetty  is  shown  on  Chart  Ko.  1;  each  of  the  parallel  lines  repre- 
sent  a  row  of  piles,  and  between  these  rows  willows  ballasted  with  stone 
are  placed.  From  time  to  time  during  the  year  willows  and  stone  have 
been  placed  in  this  jetty,  at  localities  where  it  had  settled  below  the 
surface  of  the  water,  and  at  some  points  where  it  was  ^and  that  a 
scouring  was  taking  place  under  the  jetty  the  willows  were  placed  in 
snch  a  way  as  to  increase  the  width  of  the  jetty  and  prevent  en^  aoUoo. 

At  present  this  jetty  is  in  fair  condition,  and  fttim  1  to  d  feet  above 
average  flood  tide.  In  its  maintenance  daring  the  year  the  fiiUowing 
matenals  were  nsed,  viz,  2,883  cords  of  willows,  and  1,035  onbic  yards 
of  stone. 

miTEB   WEST  JETIT, 

Daring  the  month  of  Febrnary  work  was  commCTced  on  the  inner 
west  jet^,  which  begins  at  aG,  or  at  a  point  7,000  feet  below  Bast 
Point.  The  objects  of  this  jetty  are,  first,  to  prevent  Uie  escape  of 
water  at  flood  tide  over  the  concrete  blocks  on  the  west  jetty ;  second, 
to  prevent  the  material  which  has  accamnlated  between  the  wing-dams 
from  being  drawn  into  the  channel  by  the  swash  prodaced  by  passtng 
vessels ;  and,  thirdly,  to  contract  the  water-way  and  increase  the  sooor- 
power  of  the  current. 

This  jetty  has  the  general  direction  of  tbe  west  jetty,  is  about  150  feet 
&om  it,  and  is  parallel  to  and  675  feet  from  the  inner  east  jet^.  Throagh. 
oat  most  of  its  length  it  is  built  in  about  2  feet  of  water,  and  oonensts  of 
1, 2, 3, 4  and  S  rows  of  piles  (as  represented  on  Chart  So.  1),  aoooiding  to 
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the  locality.  The  rows  of  pilea  are  8  feet  apart,  and  Ihe  piles  in  each  row 
are  about  the  same  distance  apart ;  between  the  piles  willows  are  placed 
and  ballasted  with  stone.  Where  there  is  bnt  one  row  of  piles  the  wil- 
lows are  placed  bo  as  to  make  the  top  of  the  jetty  abont  15  feet  wide, 
and  safficient  stone  to  prevent  them  from  floating  placed  npon  them. 
The  piles  in  the  two  rows  nearest  the  channel,  and  below  Wing-dam  15, 
are  creoaoted.  This  jetty  is  partially  completed,  except  abont  300  feetj 
that  is,  willows  and  stone  sufficient  to  check  the  flow  of  water  over  the 
west  jetty  have  been  placed  in  it  In  its  constmction  the  following 
materials  were  need,  viz:  l,192pile8  (106  of  which  are  creoeoted),  3,506 
cords  of  willows,  fod  1,252  cnbic  yards  of  stone. 

Is  connection  with  and  for  the  same  purpose  as  the  inner  west  jetty  was 
built,  a  row  of  piles  was  driven  between  Wing-dams  27  and  29;  parallel 
to  the  west  jetty  and  10  feet  from  a  row  of  piles  which  formerly  sup- 
ported a  railway  over  the  west  jetty,  willows  were  then  placed  between 
these  two  rows  of  piles  and  ballasted  with  stone.  The  length  of  this 
structure  is  210  feet,  and  in  it  29  piles,  206  cords  of  willows,  and  70  cabio 
yards  of  stone  were  used. 

WINQ-DAMS. 

In  February,  Wingdam  Ko: 27  was  built,  projecting  from  the  west 
jett^  3U0  feet  above  the  end.  This  was  for  the  purpose  of  correcting  a 
sht^ing  which  had  taken  place  in  the  channel  opposite  this  point. 

This  dam  is  153  feet  loug  and  coDsists  of  3  rows  of  piles  11  feet  apart, 
the  piles  in  each  row  being  8  feet  apart,  those  in  the  lowey  row  being 
connected  together  by  12  by  12  inch  timbers,  drift-bolted  to  them  near 
their  tops.  The  spflces  between  the  piles  are  then  filled  with  willows, 
which  are  ballasted  with  stone.  In  the  constraction  of  this  dam  the 
following  materials  were  used,  viz:  57  piles,  681  cords  of  willows,  186 
cubic  yuds  of  stOne,  140  linear  feet  of  12  by  12  inch  timber,  and  17  drift- 
bolts. 

Dam  ^o.  28  connects  the  upper  end  of  the  inner  west  jetty  with  the 
main  jetty;  it  is  130  feet  long,  12  feet  wide,  and  consists  of  willows  eon- 
fined  between  two  rows  of  stakes  and  ballasted  with  stone.  The  ma- 
terial nsed  in  this  dam  is  included  in  the  amount  used  in  the  inner  west 
jetty. 

Dam  "So.  29  connects  the  sea-end  of  the  west  Jetty  with  that  of  the 
inner  west  jetty,  it  is  136  feet  long,  37  feet  wide,  and  contains  5  rows  of 
piles,  two  of  which  are  12  feet  apart  and  the  other  8  feet  apart.  The  piles 
'  a  each  row  are  abont  8  f^t  apart,  and  those  in  the  two  outer  rows  are 


The  spaces  between  the  piles  are  filled  with  willows,  which  ore  bal- 
lasted with  stone.  The  followiDg  materials  were  nsed  in  this  dam,  viz: 
83  piles,  621  cords  of  willows,  and  370  cubic  yards  of  atone. 

Dams  Nos.  9,  10,  11  and  16,  all  anziliary  to  the  west  jetty,  have 
bad  their  channel-ends  rebuilt  or  repaired  by  the  addition  of  the  follow- 
ing materials,  viz :  70  piles,  207  linear  feet  of  12  by  12  inch  timber,  645 
cords  of  willows,  141  cubic  yards  of  stone,  and  93  feet  of  ^inch  chain. 

The  dam  connecting  the  sea-end  of  the  east  jetty  with  that  of  the 
inner  east  jetty  had  68  cords  of  willows  and  232  cnbic  yards  of  stone 
added  to  it  during  the  year,  and  is  in  good  condition. 

The  longitudinal  dam  or  T-head  of  piles  and  lattice-work,  which  was 
built  in  1881,  connecting  the  outer  ends  of  DamsNo.  I  and  2  is  gradually 
diaappearlng,  having  become  badly  decayed. 
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Hfo  dredging;  has  been  doDo  at  any  locality  since  Febraai?  22, 1883. 

THE  PLAKT. 

Daring  tbe  year  three  steel  barges,  the  dredee-boat,  and  a  derrick- 
boat  were  repaired,  a  pair  of  ways  bnilt,  and  flfty-tvo  mooring-piles 
driven  at  different  points. 

FOBCB  XUPLOTED. 

The  average  force  employed  daring  the  year,  indading  officers,  me- 
ohanicB,  and  laborers,  was  34  in  nnmber. 

EXAMINATIOKB  ASD  STJBTETB. 

The  resnlta  of  examinationa  and  Bnrreys  made  daring  the  year  were 
reported  moD  tbly,  and  tbeae,  together  with  earlier  resolts,  aod  also  those 
deduced  from  the  latest  and  more  ezl«nded  sorveys,  mil  be  found  is 
tliis  retort,  and  they  are  so  compiled  tiiat,  by  studying  the  graphic^ 
representations  and  tabnlated  statements,  one  may  gun  detailed  infor- 
mation concerning  the  present  channels,  ttie  changes  which  have  takeo 
place,  &c 

The  results  of  tidal,  sediment,  and  vdocity  observations  are  given  on 
chart  Ko.  7,  and  fhlly  explained  thereon. 

i.T  TBE  HEAD  OF  THE  PABBBSi 

Tbe  chart  of  this  survey  is  Ko.  6,  and  on  chart  No.  7  will  be  foDDd 
comparative  profiles  and  sections  which  farnish  information  regarding 
tbe  changes  which  have  occarred  daring  the  year  and  since  1S7C. 

On  acconnt  of  the  width  of  section  at  this  locality,  where  the  rircr 
dividetfinto  three  passes,  its  depth  varies  with  the  stage  of  the  river; 
that  is,  the  depth  is  greatest  in  high  river  and  least  daring  low  river. 

Using  sections  U-  H  and  I  J,  chart  ISo,  7,  it  will  be  seen  that  tlie  shoal- 
ing which  took  place  above  Upper  Dam  last  year  has  been  greatly  re- 
duced, and  tbat  now  the  tendency  of  the  shoaling  above  this  dam  is  to 
the  westward,  whereas  last  year  it  extended  towards  and  well  into 
ITortheast  Pass. 

Comparative  profiles  E  F  show  that  the  depth  into  Northeast  Pass 
has  increased  an  amoont  varying  from  2  to  5  feet,  in  vertical  beigbt, 
atrave  the  mattress-sill  and  9  feet  below  it  daring  the  year,  and  from  4 
to  10  feet  since  1875. 

Profiles  A  B  show  tbat  but  little  change  has  taken  place  daring  the 
year,  or  since  1875,  In  the  entrance  to  South  Pass  above  a  point  1,000 
feet  atrave  Upper  Dam.  Below  that  point  it  has  deepened  in  some  places 
and  shoaled  in  others  during  the  year.  The  great  deepening  which  has 
taken  place  in  the  entrance  to  this  pass  since  1875  will  be  readily  seen 
ih)m  these  profiles. 

Profiles  0  D  show  that  Southwest  Pass  has  deepened  qnite  uniformly 
about  1.5  feet  down  to  a  point  opposite  Upper  Dam,  below  whicli  there 
has  been  bnt  littlecbange,  and  since  1S75  this  pass  has  deepened  aboat 
2  feet  down  to  tbe  mattress'sill. 

From  the  above,  therefore,  we  find  that  there  has  been  a  deepening 
daring  tbe  year  and  ainoe  1876,  and  again  we  note  the  &ct  that  whilo 


APPENDIX  Q — BEPOBT  OF  lUJOS  HBDER. 


1229 


tbe  entrsDce  to  Soatli  Pasa  has  been  greatly  deepened,  those  into  the 
other  passes  have,  in  comparieoD,  been  bat  little  changed. 

On  Jane  21  the  least  depth  from  the  main  river  into  Sonth  Pass  was 
32.4  feet,  and  theSO-foot  channel  was  very  wide. 


Daring  the  month  of  Kovember  a  complete  survey  of  South  Pass  was 
made,  tbe  charts  of  which  are  Kos.  3  and  i. 

As  compared  with  a  similar  sarvey  made  during  the  same  month  of 
the  year  previous,  there  has  been  a  deepening  in  tbe  pass.  Tbe  great- 
est deepening  took  place  in  the  deeper  reaches  while  the  shoaler  ones 
in  some  cases  shoaled  and  in  others  remained  nuchanged. 

Picayune  Bayoa,  Grand  Bayou,  and  Goat  Island  reaches  all  shoaled, 
but  since  the  river  began  to  rise  in  January  they  have  deepened  again. 

Since  1S76  there  has  been  a  decided  shoaling  tbroughont  the  pasa,  as 
will  be  seen  &om  an  inspection  of  the  comparative  profllea  ou  chart 
No.  6.  These  profiles  give  a  completerecordofthe  changes  in  the  chan- 
nel from  the  main  river,  throughout  South  Pass,  and  through  the  jetties, 
to  the  Gulf,  and  will  be  found  interesting. 

On  June  21  the  least  depth  in  the  pass  was  in  the  reach  above  Goat 
Island,  which  had  a  central  depth  of  29.8  feet,  and  the  26-foot  channel 
was  30O  feet  wide. 

On  the  same  day  there  was  a  central  depth  of  30  feet  in  Grand  Bayou 
and  Picayune  Bayou  reaches. 

At  other  localities  tbroughont  the  pass  the  depth  and  width  of  channel 
is  substantially  as  shown  on  charts  3  and  4,  from  which  tbe  following 
table  was  compiled: 

Tabulattd  italematt  of  the  dtpth  aiuJ  wldlA  </  o&aitMl  tkiwtgkout  So^lh  Fau  of  l\»  Ml$- 
tiwippi  Biver,  from  Ea»t  Point  to  Wt-foot  iUrpA  i%  Hie  vfai*  river,  given  In  ttparalt 
TtaMt,  ono-fourth  of  a  mitt  in  ImgOi,  fro»  a  firwy  maio  iw  NovenAar,  IStfi. 
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THE  OHAKHIX  THBOUOH  THE  JETTIES. 

The  ohannel  tluongh  the  jetties  is  shown  on  Ohart  No.  1.  Aa  com- 
pared with  a  snrrej  made  one  year  ago,  this  channel  baa  deepeaed 
daring  the  year,  and  particnlarl;  below  where  the  inner  west  jetty  be- 
gins. In  places  the  depth  has  increased  11  feet,  the  average  deepeniog 
being  about  5  feet. 

Daring  the  months  of  September,  October,  Kovember,  December,  and 
January  this  cbamiel  shoaled  tbroaghoat,  in  conseqaence  of  the  sedi- 
ment bronght  down  by  those  short  crises  which  ocourred  daring  those 
months.  Had  the  river  continaed  to  rise,  the  cnrrent  would  have  been 
increased  sufficiently  to  have  carried  tbe  sediment  into  the  Uulf,  bot, 
after  rising  about  4  feet  it  would  then  fall  about  the  same  amonut^  the 
current  would  be  decreased  in  velocity,  and  the  sediment  deposited. 
There  was  sufficient  margin  overtberequired  depth,  so  that  tbe  channel 
did  not  shoal  to  less  than  that  depth,  except  between  tbe  ends  of  the 
jetties,  where  for  seventeen  days  fl^om  January  25  to  29,  iQclu8ive,aDd 
Irom  February  0  to  16  inclusive)  the  required  channel  did  not  obtain. 

At  the  time  this  deficiency  occurred  the  concrete  blocks  on  the  west 
jetty,  opposite  to  where  tbe  shoaling  took  place,  were  submerged  at  flood 
tide,  and  therefore  the  flood  wuter  was  not  couceutrated  in  the  ohannel ; 
on  the  contrary,  the  flood-tide  cross-section  was  greatly  increased,  and, 
combined  with  the  effect  of  the  fluctuations  in  the  stage  of  the  river,  as 
a  natural  consequence,  caused  a  shoaling. 

The  changes  which  have  taken  place  in  the  depth  and  width  of  tbe 
jetty  channel  &om  month  to  tnonth  during  the  year  will  be  seen  from 
the  following  table : 
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Tabitlat^  ilatenKmlM  rMorAing  (Atminiinim  in^  and  mdtli*  of  cAonnel  lAraMpA  t\s}tttU*, 
tn  tepa/rate  rei^luinij  %fiXiitti  Mcfc,  aciwrdino  in  tarvmt  mado  didrIAIji  ilurina  Ue /lioat 
year  ciidfiis  Jom  30,  leSli. 
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The  least  depth  at  any  point  io  a  channel  is  the  moet  important,  and 
therefore  in  these  statements  only  that  depth  is  given.  By  refereuce 
to  the  profile  on  Ohart  ^d.  6  one  may  know  the  depth  of  water  at  orery 
point  thronghont  this  channel,  and  it  will  be  seen  that  bat  a  compara- 
lively  short  reach  iu  it  baa  a  less  depth  than  3d  feet. 

According  to  the  above  table  the  least  depth  tbrongh  the  jetties  at 
present  is  33.2  feet :  the  least  width  of  the  2C-foot  channel  is  240  feet, 
and  of  the  30-foot  channel  170  feet. 

Beyond  the  ends  of  the  jetties  there  is  a  central  depth  of  31.2  feet, 
and  the  26  and  30  foot  channels  are,  respectively,  260  and  190  feet  wide. 

The  following  table  gives  the  minimum  depths  of  channel  throagh 
the  Jetties  at  various  dates  since  the  commeneemeut  of  the  works  of 
improvement,  and  serves  to  show  the  progressive  channel  improvement 
from  that  time  to  the  present. 
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rr  ttrwM^h  (ka  JitHt*  at  variou*  da(M— ContiDDed. 


DtateDM  tna  Xut  Point,  Is  fwt 

Oh>8.0M 

2,000  to 
4,000. 

•■ar 

vnsa" 

8,000  to 
10,000. 

"A" 

ISU. 

S.I 

sg.0 

SLS 
■LB 

gi 

MO 
M.T 
U.T 

sa.B 

s: 

I&8 

3S.0 

11 

s§.a 

8>lS 

11 
ll 

se.4 

10.1 

80.0 

S&O 

|l 

S8.T 

ns 

K.3 
SIB 
14.5 

4LB 

4J.B 
41.1 

oo!o 

8&B 

St'.l 

S! 

80.1 

£! 

si 

M.I 

83.0 

S! 

S4G 

81.3 
88.4 

840 
U.S 

S8.1 
32.8 
81.3 
■1.1 

B8.1 

8aE 

82.0 

8&S 
8S.7 

sa.0 
ai.1 

so.s 

90.1 
81-8 
81.0 
83.T 

31.0 

83.8 

ll 

tS.0 
J3.T 
82.0 
81.4 
81.11 

34.8 
841 

SLT 
32.0 
83.B 
81.S 
83.8 
82.0 
80.7 
80.4 

80.1 

s>j.e 

BB.1 

sao 

S&T 
83.0 

Is 

82.8 

8*t! 
8B.T 

im 

^^EEEEEEE 

8LS 
81.0 

li:: 

80.8 

!« 

SUBVBT  BEYOND  THE  ENDS  OP  TEE  JETTZES. 

The  chart  of  this  survey  is  No.  2.  The  sarruy  ezteoda  to  a  depth  of 
100  feet  of  water,  which  is  about  1^  miles  beyond  the  eods  of  the  jetties. 

By  referCDce  to  Plate  I,  the  note  on  which  fully  explains  the  results 
thereon,  it  will  be  seen  that  the  20,  30,  40, and  50  feet  carves  advanced 
during  the  year,  and  that  all  the  crest  receded,  the  60- foot  curve  showing 
but  little  change.  These  results  are  exactly  the  reverseofthoseobtained 
last  year,  and  show  thiit  whatever  shoaling  has  taken  place  during  the 
3'ear  has  been  in  a  lesser  depth  than  60  feet  of  water. 

Tbc  following  diagram  gives  the  amonnt  that  each  curve  has  advanced 
since  1877.  Talcing  the  results  in  1877  as  a  basis  for  comparison,  the 
amount  that  each  curve  bas  advanced  siuce  then  will  be  the  difference 
between  its  mean  ordinate  for  IS77  and  that  for  1886.  For  example,  we 
»ee  that  froin  1877  to  1886  the  70-foot  curve  advanced  899  feet,  &g. 
This  curve  shows  the  greatest  advance,  and  the  20-foot  curve  shows  the 
least. 

As  heretofore  ahown,  and  as  a  well-established  fact,  the  carves  of 
lesser  depths  show  the  greatest  advance  on  the  westward  and  the  least 
on  the  eastward,  while  generally  the  central  portion  advances  the 
least.  From  an  examination  of  Chart  N^o.  2  it  will  be  seen  that  but  two 
of  the  curves  which  show  a  recession  are  within  the  area  which  is  com- 
pared by  mean  depths,  and  since  the  ms^ority  of  the  curves  witbin  ttiat 
78  b 
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area  shows  an  advance,  it  indicates  that  the  general  resalt  will  be  a 
sbonliiig. 

This  area  coocaina  li  square  miles,  and  is  subdivided  into  21  lesser 
areas.  The  mean  depth  of  each  and  then  of  the  whole  area  is  deter- 
mined and  compared  with  earlier  resalts  similarly  obtained,  and  in  this 
way  we  may  locate  tbeareas  which  are  andergoingthe  greatest  or  least 
change — that  is,  we  may  show  how  the  material  deposited  is  distriboted 
over  this  area. 

The  results  of  these  determiDations  are  aa  follows,  viz: 


A  clear  understanding  of  the  change  iu  each  sabdivisioti  of  this  area 
will  be  readily  obtained  Ibsm  tbe  following  diagrams,  which  represent 
it  on  a  small  scale. 

Tbe  figares  in  each  subdivision  are  the  differences  between  the  meao 
depths  of  each  division  as  obtained  for  the  years  between  which  the 
comparisons  are  made,  and  therefore  express  in  feet  and  tenths  of  afoot 
the  vertical  height  of  the  deepening  or  shoaline  in  each. 

Shaded  areas  are  those  which  have  shoaled,  and  blank  areas  hare 


"So.  1  gives  the  results  obtained  by  comparing  tbe  depths  for  1885 
with  those  for  1888,  and  No.  2  compares  those  for  1870  with  those  for 
188C.    . 

Tbe  results  on  JSo.  2  con&rm  those  deiluced  iu  tbe  comparisons  by 
mean  ordinates,  and  likewise  ahi^w  that  the  greatest  shoaling  westward 
of  a  line  whicU  ia  the  prolongation  of  the  west  jetty  is  near  the  end  of 
that  Jetty,  while  to  the  eastward  of  a  line,  which  is  tbe  prolongation  of 
the  last  jetty  the  shoaling  is  greatest  in  the  divisiou  most  remote  from 
the  end  of  that  jetty;  and,  finally,  that  the  central  areas,  or  those  di- 
rectly In  advance  of  the  jetties,  have  shoaled  the  least. 

EEC  APITULA  TICK. 

From  the  preeodiug  rosiiltti  it  will  be  seen  that  the  least  depth  at  any 
point  throughout  the  channel  from  the  main  river  to  the  Gulf  of  Uexico 
is  29.8  feet,  and  the  least  width  of  the  20-foDt  channel  is  240  feet. 

Since  August  1, 1SS2,  with  the  exception  of  seventeen  days  previously 
mentioned,  there  has  been  "a  channel  through  the  jetties  26  feet  in 
depth,  not  less  than  200  feet  iu  width  at  the  bottom,  and  having  through 
it  a  central  depth  of  30  feet  without  regard  to  width;"  also  through  the 
shoal  at  tbe  bead  of  South  Pass,  and  "  throagh  the  Foas  itself,"  there 
has  been  '■  a  channel  having  a  navigable  depth  of  26  feet." 

TSaSELS  AaBODND. 

Bat  three  vessels  were  aground  during  the  year,  one  near  the  foot  of 
Crane  Island,  and  two  on  the  lamp  beyond  the  ends  of  the  jetties,  which 
is  now  marked  by  a  spar-buoy.  One  of  these  vessels  was  drawing  24.5 
feet.    In  each  case  it  was  stated  that  the  vessels  *'  handled  badly." 

The  depth  of  water  in  the  channel  was  measured  as  soon  as  the  ves- 
sel grounded,  and  tbe  fact  established  that  it  was  not  for  want  of  depth 
of  water  that  these  accidents  occurred. 
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BSnilATK  OP  PUNDA  RKQUIRBD  for  liXAMINATtO^S    AND   SURVEYS  AT  BOUTH  PASS 
OP  THK  MISSISSIPPI  RIVEE  FOR  THE    PISCAL  YEAU  ENDING  JUNE  30,  1888. 

;  asatatant  eDgiaeets 14,500 

I  x^V'^^ — 1,200 

I  steun  eDgineer 1,200 

L  -svatcr-lovel  observer lao 

i  Beamen 4,680 

^(eDt  of  office ItJO 

2eDt  of  asalsUct  eiigineere'  qaartera 240 

^ileftKesDd  trareliag  expenses SOO 

[•nfil  for  launch  and  office ., 3SQ 
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Bepktn  to  tonncbN  Bad  IhmU W.MJ 

SniipllM  for  UiiiichM  and  Qffioe ™ 

ContingoDOlM '■•*' 

ToUl ; 16,m 

ifOMfly  ttatement. 

Jaly  1, 1885, Huouiit »v»U«ble »3,843*l 

AmonDt  Appropriated  by  aot  •pptoved  Ukj  36, 1696,  to  ■nppljr  deflcienef 
in  kmooiit  required  for  expenditaro  to  Jnne  30, 1B8G G,  49211) 

10,341  « 
July  1, 168S,  Mnonnt  expended  daring  fiwwl  yeu,  exolnaire  of 

UabOitiesoDtetuidiDgJDlyl,  1885 99.110  92 

JnlT  1, 1886,  ontaUndiDg  UdilUUee 49  OSf 

9,1C8  9I 

Jnlj  1, 1880,  wnonnt  kTkllabte l.inu 

Amouit  that  oen  be proOtebly expended  la  flaoalTeuending  Jaiie30,188B    16,870  > 

00H0LD8I0H. 

The  daty  which  involves  apoa  me  as  inspecting  officer  of  the  jettia 
is  SDch  as  to  require  that  I  keep  a  i>arty  employed  at  Fort  Eads,it 
order  that  I  may  be  prepared  "  to  report  the  depth  of  water  and  nidii 
ofohannel  secnred  and  maintained  from  time  to  time  in  Baid  chanii^ 
together  vitb  sncb  other  information  as  the  Secretary  of  War  may  dt 
rect." 

On  December  1, 1875,  the  available  funds  for  this  work  wereet 
haasted,  and  as  I  am  prohibited  by  law  from  incurring  any  oblip 
tioDS  beyond  appropriations  made,  I  was  nnable  to  ask  or  request  nf 
party  of  employes  to  continue  their  services  after  that  date.  Tbe^ 
however,  volnntarilyoontinuedtbeir  services,  relieving  the  GKivemmeii 
from  any  obligation  to  pay  tbem  for  the  same,  unless  Congress  ToloDtt 
rity  appropriated  funds  for  that  purpose. 

They  continued  their  services  seven  months  before  receiving  anyR 
maneration,  and  for  the  information  furnished  during  that  time,  an' 
for  the  Bubjeot-matter  of  this  report,  all  of  whioh  is  of  importance  E 
commerce  and  the  Government,  I  am  indebted  to  them. 

In  view  of  the  fact  that  Mr.  Eads  may  claim  bis  quarterly  paymenOi 
whether  examinations  and  surveys  are  made  or  not,  and  in  view  of  tit 
commercial  importance  of  this  work,  and  of  tbo  interest  which  tbe  Got' 
ernment  has  involved,  and  again  that  the  series  of  valaable  result 
deduced  from  these  surveys  may  not  be  interrnpted,  I  woald  respect 
fully  suggest  that  the  appropriation  for  tbis  work  be  made  an  indt 
pendent  measure,  as  is  the  appropriation  from  which  tbe  contractor  t 
paid. 

I  would  again  respectfully  invite  attention  to  the  importance  andtt 
cessity  of  anthorizing  tbeenforcement  of  roles  regnlatiDg  the  navigatitf 
of  Sonth  Pass,  opd  also  of  driving  mooring  piles  along  the  east  \Miaii 
tbe  pass. 
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These  two  meaaures  are  of  great  commercial  ituportanceiD  protecting 
thd  safety  of  the  navigation  of  Sooth  Pass. 

My  thanks  ore  due  Mr.  0.  DoQovao,  the  able  assistant  in  local  charge 
of  the  examinations  and  surveys  herein  shown,  for  all  the  information 
embraced  in  the  report,  as  well  as  for  the  report  itself. 
Respectfully  submitted. 

W.  H.  Hgdeb, 
jtfi^  ofEngiiuen. 
To  the  Chief  op  EHciKEEEa,  U.  S.  A. 
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APPENDIX  R. 


OfPBOVEUEin'  OF  TABI0D8  WATER-C0UB8ES  IN  THE  STATE  OF  LOUISI- 
ANA-IUFBOTEUENT  OF  BABINB  PASS  AND  OF  SABINE  AND  NECHES 
BITEBS,  TEXAS. 


BBPOBT  OF  MAJOR  W.  E.  EEUER,  COBPS  OF  BSGINEERS,  OVFICEB  IS 
CSAR6E,  FOB  TBE  FISCAL  TEAS  BSDISQ  JUNE  30,  J88fi,  WITH  OTBEB 
DOCUMENTS  EBLATISO  TO  THB  W0BK8. 

TKPKOTBHENTS. 


L.  Amite  Biver|Loalritiia. 

L  Taogipalioa  EiTor,  LouUiuift. 

I.  Tchefancte  Biver,  LoaUiMift. 

I,  Tiokfaw  BiTer,  LoDisiftna. 

(,  BayoaTeche,  LonitiMia. 

L  CoDoectiDg  Bayoa  Teobe  irith  OiMid 

[        Lftke  at  CbareDtoQ,  La. 


;  BajroD  TerEebonnB,  Looiiiuia. 


10,  Bnvn  Lb  Fonnbe,  Lool^ana. 
It.  Cucaoien  Birer,  LonliUna. 
IS.  CalcasioQ  Faoa,  Loniaiono. 

13.  Babins  Paw,  TeXaa. 

14.  Sabine  BItbt,  LoQislaiia  and  Texas. 

15.  Neobea  Biver,  T«UM. 

16.  BemoTing  anokva  veuelB  or  onft  ob- 

atniotitig  UT  endangering  navlga- 


OVFIOE  UmTXD  STAItBS  EHaraSBBS, 

Jfew  Orleaiu,  La.,  Julj/  8, 1886. 
OENBRAii :  I  have  the  honor  to  transmit  herewith  my  annoal  reports 
br  the  fiscal  year  ending  Jane  30, 1886,  for  the  works  of  improvement 
tnd  examinatioDS  and  Barveys  in  my  charge. 
Very  respectfally,  your  obedient  servant, 

W.  H.  Hbcbe, 

Mt0or  0/  Sngineet'i. 
Brig.  Oen.  John  ISbwion, 
Chief  of  ^tgineera,  U.  8.  A. 


Ri. 

IHPBOVEUENT  OF  AHTTE  BITEB,  LOUISIANA. 

The  original  project  for  improving  this  river  was  adopted  in  1880,  the 
object  b^og  to  obtain  a  cliaanel  of  navigable  width  and  G  feet  depth  at 
low  water,  or  as  near  that  as  possible  without  dredging,  fVom  the  jaoo- 
tion  with  Bayoa  Manchao  continuoasly  ap-stream  as  &r  as  the  appro- 
priation woald  permit.    By  actofOongresB  approved  Jane  14, 1880,  the 
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first  appropriatJOD  of  $S,000  was  made  for  this  work,  followin^r  bd  a 
aminatioD  iinthorized  Marph  3, 1870,  and  a  contract  was  made  in  Oct» 
bcr,  1680,  providing  for  the  clearing  of  the  river  for  a  distance  of  * 
miles  up-stream  from  the  month  of  Bayon  Manchac  for  (7,650.  MaM 
3, 1881,  an  additionf^  appropriation  of  95,000  was  made,  and  the  ptfgtt 
for  its  ezpenditore  provided  for  extending  the  work  beyond  the  point) 
be  reached  by  first  contract.  An  accepted  bidder  for  the  second  cat 
tract  failed  to  fumieh  bonds,  and  the  contract  wa»  therefore  not  coa 
pleted.  Work  nnder  the  first  contract  was  accepted  Man^  16,  ]8£ 
having  been  before  reported  as  finished,  bat  npon  inspection  was  n 
jected.  In  Febmary,  1883,  a  modified  project  for  expending  balanced 
appropriation  on  the  river  below  Bayon  Maochac  was  approved,  ik 
work  to  be  done  by  hired  labor,  the  necessary  plant  to  be  cooBtmcttJ 
and  t>aid  for  from  appropriations  for  work  of  improving  Xickfow,  Tcb 
fnnote,  and  Amite  rivers.  The  boats  were  finished,  and  with  tbem  ail 
hired  labor  work  was  begnn  in  December,  1883,  at  the  junction  of  Bay* 
Manchac  and  the  Amite  and  continued  down-stream  only  aboat  8  mil4 
the  appropriation  being  nearly  exliansted.  This  work  resnlted  in  tb 
removal  of  all  obstructions  as  far  aB  Port  Vincent,  4}  miles  below  wbis 
point  only  those  overhanging  trees  which  were  materially  in  the  w^ 
and  the  snags  in  and  near  the  channel  were  taken  ont,  leaving  nant 
which  niay,by  shifting  their  positions,  hereafter  become  obstractionsi 
either  side  of- the  channel.  There  remains  on  this  part  of  the  river  abM 
8  miles  on  which  no  work  has  been  done. 

On  the  Amite,  above  the  mouth  of  the  Mancbac,  as  far  up  as  tk 
Comit,  17  miles  of  work  was  done  by  contract,  bat  there  are  now  so  nam, 
]og8,  trees  caved  in,  and  other  obstructions  that  this  portioa  Is  nanai' : 
gable  except  for  very  light-draught  boats. 

In  order,to  complete  the  work  on  the  lower  river  and  goover  thee{» 
tract  work  on  the  upper,  an  estimate  of  $8,205  is  made  in  the  report^ 
M^.  Amos  Stickney,  1884.  Major  Stickney  says  in  this  report  tb* 
work  done  by  contract  has  not  been  of  any  apparent  benefit,  while  tU 
done  by  the  Qovernment  boats  and  hired  labor  has  given  much  sati^ 
faction. 

1^0  work  has  been  done  during  the  pastfisoal  year.  JSo  expenditcri 
have  been  made,  except  for  care  of  property.  Under  date  of  Kovembf 
11, 1885,  I  wrote  to  the  Chief  of  Engineers  a  letter,  from  which  the  fi 
lowing  extract  is  taken : 

The  estimated  value  of  the  property  of  the  above-named  work  wa«' 
follows : 

Impioving  Amite  BiTer.Loaieian ft ft,!' 

Improving  TohefliDcte  Biver,  LotilBiiui» ' 

Improving  Tangipahoa  Eiver,  Loainiaua t 

ImpiovlDg  Tickfaw  Birer,  LoDlalona It 

It  there  is  to  bo  any  more  work  done  on  any  of  the  above-named  li^ 
ers  the  plant  of  these  works  combined  will  be  sufficient.  If  the  pla^ 
of  the  Amite  Eiver  is  to  be  sold,  the  property  of  the  three  works  &ffi 
above  shonld  be  transferred  to  the  Amite  property  return,  and  then*! 
be  sold,  as  we  have  no  funds  to  care  for  or  sell  the  pn^>eriy  belongiaf 
to  these  works. 

We  have  on  ilfovember  1, 1885,  the  following  amounts ; 

ImproTing  Amite  Biver,  LoaisiAna ■■■- -  t^lj 

Improving Tick&w  Bivar,  Louisiana 33" 

From  the  Amite  Biver  appropriation  there  is  the  paydneofa  wattk' 
man  from  UTovember  1,  at  C15  per  month. 
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I  wonld  respectfully  recommend  that  this  plant  be  retained  until  tfae 
meeting  of  the  next  Congresa,  then  if  there  are  uo  appropriations  made 
for  the  above  worlcs  that  the  plant  be  sold. 

This  recommendation  was  approved  by  the  Ohief  of  Engineers,  United 
States  Army,  iNovember  17, 1885. 

The  valae  of  the  commerce  of  this  river  is  estimated  at  t2S0,000  nii- 
nnally,  the  principal  prodacts  being  sugar,  molasses,  staves,  sliingles, 
lumber,  and  wood. 

Shoald  any  fnrther  appropriation  be  made  for  this  work  it  wiM  be  used 
in  continoiog  the  project  as  made. 

Motteg  ttatement. 

Jnly  1, 1885,  amonnt  Bvailabla ^^\,^ 

Jaly  I,  lS86i  uiioimt  expended  during  fiscal  year,  excluBive  of  liabllltica 
onUtuiding  Jnly  1,  1b85 1*0  00 

July  1, 1886;  amonut  available 1{K> 

Amount  kppropriated  by  aot  approved  Augost  6, 18d6 3,000  00 

;  Amount  arailable  for  fiaeal  year  eoding  Jane  30, 1887 2,001  83 

{ Amount  (eetimatedj  raq aired  for  completion  of  eiiitioE  project 6,905  00 
Aaionntthatcaii.beprofltablyezpendedtnfleoalyeaTendingJane30,18B8     G,i0G  00 
Sataittted  in  compliance  with  reqnlcementB  of  atetion  3  of  river  and 
harbor  hU  of  IWe  and  1867. 


IMPBOTEMENT  OF  TANGIPAHOA  EITEB,  LOUISIANA. 

An  appropriation  was  made  iu  1872,  and  was  expended  in  clearing 
the  river  of  snags,  rafts,  and  leaning  trees  over  a  distance  of  16  miles 
from  its  month.  ' 

Examination  and  sarvey  were  aottiorized  Jnnel8,1878.  Thesnrvey 
wasbegoa  in  1879.  The  assistant  engineer  who  made  the  survey  fonnd 
many  obstmctions,  snch  as  snags,  overhanging  trees,  &c.,  and  estimated 
the  cost  of  their  removal  np  to  Connor's  Bridge,  1}  miles  from  Amite 
Oity  and  68  miles  above  the  month,  at  910,000.  This  improvement 
vonld  give  a  clear  channel  42  inches  deep  to  a  point  32  miles  above  the 
month  and  for  a  farther  distance  of  21  miles  a  clear  channel  of  24 
inches. 

An  appropriation  of  $5,000  was  made  June  18, 1880.  On  September 
22, 1880,  agreement  was  made  with  Carl  P.  Segmet  for  clearing  Si  mlTcs 
for  the  snm  of  94,760. 

On  March  3, 1881,  an  appropriation  of  92,000  was  made  for  continu- 
ing the  improvement.  The  approved  project  for  expending  this  snm 
provided  for  continning  the  work  above  the  point  to  be  reached  by  first 
contract.  One  bid  was  received  on  this,  and,  being  considered  excessive, 
was  nijected.  The  first  contract  was  reported  completed  in  November, 
1881,  and  the  work  was  accepted.  On  January  3, 1883,  a  coutractwaa 
made  with  C.  E.  Gate  for  clearing  out  7^  miles,  at  9235  per  mile.  The 
work  was  accepted  late  in  June,  1884,  having  been  reported  twice  as 
finished  and  twice  rejected. 

On  July  22,  1884,  the  charge  of  this  work  was  transferred  to  Capt 
Thomas  Turtle,  Corps  of  Engineers,  by  Maj.  Amos  Stickney,  Corps  of 
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^DgioeerB,  in  accordance  witlt  letter  of  inBtracdoa  from  tlie  Chief  d 
EiifiriDeers,  United  States  Army,  Jaly  11, 1881. 

On  Aagaet  14,  1884,  the  QoTenimeDt  plant  that  had  been  laid  ops 
Springfield  with  a  hired  crew  proceeded,  in  charge  of  a  eaperlntcoidnt 
to  the  Tangipahoa  Biver,  onder  inatrnctione  to  commence  work  whcR 
Gate's  contract  ended,  and  extend  the  improTement,  if  practicable  wilt 
the  fands  on  hand,  to  Amite  City.  The  stage  of  water  was  very  fatv 
and  after  forcing  a  passage  through  numerons  obstacles,  sscb  as  stonpt 
ennken  logs,  OTerhaogiug  trees,  land-sUdes,  shoals,  and  two  woo^ 
bridges  to  within  abont  i  miles  of  the  point  at  which  it  was  Intcodd 
to  begin  work,  it  was  fonnd  impracticable  to  proceed  any  farther,  ak 
nnder  a  modification  of  instrncticMis  the  plant  was  dropped  down  b 
Lanier's  Bridge,  and  the  work  of  cleaning  out  the  stream  from  th» 
diwn  to  the  month  commenced  September  16  and  was  completed  Oct* 
ber  11, 1884. 

The  charge  of  this  work  was  transferred  to  me  by  Capt.  Thoma 
Turtle,  Corps  of  Engineers,  on  the  12th  of  Febrnary,  1885,  in  acoori 
ance  with  Special  Orders,  No.  6,  paragrnph  3.  January  8, 1885. 

Abont  12  miles  of  the  531  miles  included  lu  the  project  fbr  the  ii 
provement  of  Tangipahoa  Itiver  have  not  been  touched.  Major  Stid 
ney's  last  report  recommends  an  appropriation  of  tl,TOO  to  be  maA 
ibr  completion,  to  be  applied,  however,  in  recleaning  the  lover  tiva 
which  is  again  obstructed.  He  also  suggests  that  it  might  be  weH  li 
consider  now  some  plan  for  moving  the  bar  at  the  mouth,  which  pa 
roits  only  light-draught  vessels  to  enter.  The  work  for  the  lower  rive 
has  been  completed,  an  appropriation  of  $3,000  having  been  mad 
July  5, 1884.  It  is  believed  that  it  will  be  useless  to  carry  the  i» 
provement  any  farther  np  stream,  and  if  tl,700  bo  appropriated  I? 
Congress  in  accordance  with  the  original  estimate,  it  will  be  applied  tt 
recleaning  out  that  portion  of  the  river  which  has  already  been  is 
proved. 

The  work  is  not  a  permanent  one,  as  obstructions  are  refonoing,  aoi 
ia  purely  of  local  importance.  It  is  not  known  that  any  benefits  han 
resulted  to  commerce  since  the  improvements  have  been  made. 

2fo  work  has  been  done  daring  the  past  fiscal  year,  no  appropiiatin 
having  been  made  since  that  of  July  5,  1884. 

ifon^  statement. 


\  Submitted  in  cotnpllaiice  with  rcqniremeutB  of  Beotion  8  of  rivM 
t    liDclior  acta  of  1S66  and  1867. 


30,1888 


R3. 

mPBOVEUENT  OF  TCHEFUNCTE  EITEB,  LOUISUNA. 

The  project  for  the  improvement  of  this  river  was  made  in  1880,  aad 
contemplated  the  removal  of  overhanging  trees,  logs,  &c.,in  the  channel, 
and  the  dredging  of  the  bar  at  its  mouth.  The  first  appropriation  of 
(1,600,  was  made  March  3, 1881,  and  a  second  one  of  $1,600  in  Augnst, 
1882 ;  ^rith  these  two  appropriations  the  obstructions  below  Oovingtoo 
were  removed,  and  part  of  the  unexpended  balance  was  used  fortbt 
eoDStmction  of  a  working  plant  for  improving  the  bar  at  the  moott 
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and  part  for  tbe  coastraotion  of  a  breakwater  extending  820  feet  Into 
the  lake. . 

The  original  estimate  for  improving  this  river  was  $5,460,  the  great«r. 
porticm  of  which  was  for  dredging  the  bar  at  the  mouth.  It  was 
thoaght,  however,  that  a  dredged  channel  over  this  bar  could  not  be 
niaiDtained  without  pi-otecting  works,  which  would  cost  considerably 
more  than  the  dredging. 

Major  Btickney,  who  had  this  work  in  charge,  caused  a  re-ezamioa- 
tion  lo  be  made  in  1884,  and  in  his  report  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1874,  vol.  2,  page  1269,  he  reports  the  river  in 
good  order,  excepting  the  bar  at  its  mouth,  and  suggests,  as  a  method 
for  improving  tbe  bar  to  build  a  jetty  or  breakwater  2,600  feet  long 
across  the  l>ar  into  the  comparatively  deep  water  of  the  Lake  Poutcbar- 
train,  and  then  to  dredge  the  chann^  through  the  bar,  in  the  hope  that 
the  jetty  would  prevent,  or  at  all  events  greatly  retw^,  tbe  refilling  of 
the  out  with  sand.  Tbe  eatimated  oost  of  this  impiovemeDt  iat20,400, 
and,  if  authorized  by  Congress,  (19,000  of  this  amount  should  be  ap- 
propriated for  the  fiscal  year  ending  June,  30, 1888,  and  applied  to 
extending  tbe  breakwater,  dredging  the  bar,  and  removing  asy  other 
obstructionB  that  may  have  formed  since  the  river  was  cleared  oitt. 
Shonld  the  improvement  be  made  as  contemplated,  the  protection  of 
the  month  of  the  river  would  also  enable  vessels  navigating  tbe  lake  to 
nae  this  month  as  a  harbor  of  refbge  in  case  of  gales.  The  depth  of 
water  on  the  bar  at  its  lowest  stage  (during  a  nor3ier)  is  about  4^ieet. 

The  improvement  thns  &r  made  baa  not  been  of  any  material  benefit 
to  commwce. 

The  report  of  1834  estimates  the  annual  value  of  the  products  carried 
down  tbe  river  at  1106,500,  consisting  of  sugar  and  molasses,  cotton, 
wool,  brick,  sand,  charcoal,  lumber,  beef,  and  hides. 

The  improvement,  if  made,  will  be  of  local  benefit  only,  and  cannot 
be  considered  permanent,  as  the  obstructions  will  eventually  re-form. 

No  work  has  been  done  during  the  past  fiscal  year,  no  money  being 
available.  The  work  is  located  in  the  collection  district  of  New  Orleans ; 
the  nearest  light-house  is  at  the  mouth  of  the  river. 

I  append  First  Lieut.  O.  T.  Crosby's  report  npoii  an  examination  ot 
tbe  mouth  of  the  Tchefancte  Biver,  Lonisiana. 

Money  atotonwnt. 

:i,  1888    19, 000  00 

, r jamremonts  of  seotion  2"  of  rive 

L     haTboTBetiofl366widl8S7. 


BXFOBT  OT  UXUTSNAMT  O.  T.  CBOBBT,  OOBPS  OW  EKOINEKKS. 

Nxw  Orlxamb,  La.,  July  S,1SX. 
Sir  :  I  h»Te  the  honor  to  report ««  follows  upon  «a  ezuninatloa  of  tbe  moatb  of 
Tcbefnacte  River,  Loaislsua,  mkde  by  me  on  July  1,  in  obedience  to  your  verbal  or< 

I  d»ts.    I  woa  uuBted  by  Ur.  C.  D.  Aadenon. 

'  With  transit  and  stadia  the  poaitloa  of  the  partially  oompleted  Jetty  was  detM- 
mined  and  lines  of  sonndings  directed.    The  resaita  bave  been  pIottM  and  the  chart 

<  Is  heiewlth  submitted.    Compariog  it  witb  that  made  before  the  Jetty  waa  ballt,  it 

:  vill  be  seen  that  the  lines  are  nearly  the  same.  The  distaaoe  between  and  the  dl> 
reotioDS  of  the  6-f  oot  corre  on  tbe  oatrr  slope  of  tbe  bar  and  tbe  Inner  4-foot  corre 
are  almost  exactly  the  same.  Bomo  chanzeB  between  these  in  tbe  poeitions  of  the  6- 
foot  oarree  are  observable,  bnt  the;  are  immaterial.     Substantially  ft  may  be  said 

.  that  no  efl^t  baa  been  prodaced,  noi  oonid  any  be  expected  before  the  bnlldtng  of 
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that  part  of  tlie  Jetty,  wliioh  la  the  orleliial  prpjeot  made  a  oonaiderabla  angle  «ri& 
tbiB  inuet  paib,  and  preaeated  an  obat»^e  to  the  flow  of  the  eand  inoTcd  by  eartcrii 

Should  any  farther  vork  be  done  here,  I  belterean  adherence  to  the  oiiginal  plait- 
eztenaion  oi  the  Jetty  and  dredging  aoroH  the  bar  of  compaot  aand — wonld  be  tb 

Some  of  the  river  men,  offleenof  the  steamer  Grover  Clereland,  Infoimod  meiha 
they  deure  no  other  Improvement  tfauL  the  placing  of  a  beacon  on  the  east  point  a 
the  month,  eo  that  in  dark  nlghta  they  coald  make  the  channel  by  eteering  betwes 
the  light-honse  and  the  beacon.  Tliey  fhrther  aawrt  thatthejetty  ia  an  obotack,  i> 
oamnch  as  it  prevents  boats  fron.  hD)u;ing  the  east  shore  doling  the  preTailiog  eM- 
erly  winds,  tnnsexpoelngthem  tu  the  danger  of  beine  driven  across  the  narrow  chu 
nef  on  thoweet.shore  shoals.  Steamboata  drawing  6  feet  have  stuck  on  the  bar,  u: 
some  of  tho  larger  schooners  in  the  Tehefnncte  trMO  sometimes  wait  for  a  riaa  of  th 
wind-tide  to  let  them  pass,  bat  generally  there  is  little  oomplaint.  Although  thm 
has  yet,  so  far  as  I  can  sse,  no  reason  to  donbt  the  effloaoy  of  the  original  projectK 
obtafoing  increased  depth  across  the  bar,  it  might  be  wise,  in  view  of  the  above-n 
ported  opinions,  to  await  an  indication  of  expanding  oommerce  before  spending  nr- 


inev  on  the  work.  As  almost  the  entire  bnsiness  of  the  river  la  done  with  thed^ 
.  .d  through  the  two  canals  entering  the  old  and  new  basinB,  the  demand  for  ^icate 
dranght  can  scarcely  ooonr  uutil  a  new  line  of  business  is  Mtabiished,  ranning  ■ 
deeper  harboni  Uisn  those  afforded  by  the  canals. 

The  Jetty,  S40  feet  lonz,  baa  stood  one  severe  storm,  losinK  a  feir  of  the  binders  wbid 
connect  the  piles.  The  bniahla  still  in  place,  and  the  whole  8trDetDre,anleBa  attacks  | 
by  nnusnally  .Hcvere  atorma,  will  probably  rem^n  in  fidr  condition  antil  the  pe^  : 

«med  and  Consress  shall  have  exprvesed  thei    ~  '  '  '    "        

Yery  reapectfully,  yonr  obedient  servant, 


R4.  I 

I 

lUPBOTElIENT  OP  TICEPAW  BITEB,  LOniSIAIfA.  i 

The  work  orisioated  in  an  ezamination  aatborized  by  act  of  OoDgrefi 
approved  March  3, 1879,  a  report  of  vhicbfWith  plan  and  estiinate  ot  j 
oosL  waa  pnbliahed  id  Beport  of  Chief  of  Engineers  for  1380,  App«  : 
dixM. 

The  eetimate  of  (10,230  for  improTement  included  the  branchea  Blood, 
]Satalbauy,  and  Foncbatoala  rivera.  The  project  was  adopted  in  18SL 
the  object  being  to  obtain  a  channel  of  navigable  width  and  depth  fbt 
a  distance  of  26  miles  np-atream  by  clearing  ont  obstnictions,  such  « 
(inags,  logs,  trees,  &c.  The  first  appropriation  of  $2,000  was  made  Marci 
3, 1881,  and  a  contract  entered  into  with  Mr.  Fagan  on  October  5, 18S1 
The  work,  by  contract,  commenced  January  4, 1882,  and  16  miles  were  it 
ported  as  cleared  in  the  Beport  of  the  Chief  of  Engineers  for  1S82.  h 
act  of  Congress  of  August  2, 1882,  an  additional  appropriation  of  $2,W 
was  made,  and  the  project  for  its  expenditure  provided  for  a  coutiaoanoc 
of  contract  work,  but  the  inefficiency  of  the  lowest  bidder  and  the  gen' 
eral  unsatisfactory  condition  of  contract  work  of  this  kind  in  the  A» 
trict  caused  the  plan  to  be  changed.  Authority  was  received  in  tbt 
latter  part  of  1882  to  contract  for  the  improvement  of  tbe  Amite  mi 
Tchefuncte  rivers ;  a  wrecking  plant  to  be  paid  for  out  of  the  appropri*^ 
tions  for  the  Amite,  Tickfaw,  and  Tcbefuncte  rivers.  Under  this  u- 
raugement  about  two  months'  work,  with  hired  labor,  was  done  on  this 
river  by  the  ne«  plant  in  the  spring  of  1884,  and  resulted  in  obtainiDf 
good  navigation  9  miles  farther  np-stream  than  schooners  hf^  befim 
gone. 


.„Googlc 
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"So  work  on  the  branches  of  the  Tickfaw  has  been  done. 

The  commerce  of  the  four  streams  is  carried  by  aboat  15  schoonera 
per  week.  The  bene&t  to  commerce  resulting  from  the  improvement 
of  this  stream  is  pareiy  local.  It  wonid  result  in  very  little  advantage 
to  Improve  navigation  any  higher  up  in  the  Tickfaw,  but  the  branches 
of  this  stream,  the  Blood,  Natalbany,  and  Ponchatonia,  are  in  need  of 
improvement,  and  are  part  of  the  project  estimated  for  in  1S80.  It  is, 
therefore,  recommended  that  no  farther  appropriation  bo  made  for  the 
Tickfaw  unless  themoney  eo  appropriated  can  be  applied  to  the  branches 
referred  to.  In  this  event,  the  t6,230  estimated  for  will  complete  the 
whole  project  estimated  for. 

Kothing  has  since  been  done  on  this  river  other  than  that  necessary 
for  the  care  of  the  plant  now  laid  up  at  Springfield,  La. 

Money  statement. 

Jaly  1, 1865,  unonnt  avftUablo $33  73 

July  1, 1666,  amoDot  expended  during  fiscal  fear,  escluHive  of  liabilitieB 

outstanding  July  1,1885 30  00 

July  1, 1886,  amonat  available 3  72 

AnioDst  BppTopriated  by  act  approved  Angost  r>,  tS86 3,000  00 

AmoDUt  available  for  fiscal  year  ending  Jnne  30,  1887  ...: 3,003  73 

r  Amoant  (estimated)  reoQitedforoompletion  of  ex Istintt  project 4,330  00 

!  AiiioQQtthatcanbeprofitabIyexpendediufliical;earendrnKJiine30.I88e     4,330  00 
S  Submitted  iir  compliance  with  requirements  of  section  3  of  river  and 
i     barboracte  of  1H6G  and  1B6T. 


R5- 

IMPBOVEMEHT  OF  BATOU  TECHE,  LOmRIANA. 

Cn  May  5, 1S70,  an  appropriation  of  $500  was  made  for  a  survey  and 
estimate  of  cost  of  iioprovement  of  Bayon  Teche.  The  snrvey  having 
been  made  and  reported,  an  appropriation  of  917,500  was  made  Joly 
11,  1870.  With  this  money  mucti  relief  was  given  by  removal  of  natoral 
ood  artificial  obstacles,  snob  as  overhanging  trees,  snags,  and  wrecks 
between  the  month  and  Saint  Martinsville,  a  point  about  65  mites  above 
the  mouth.  The  work  was  done  by  hired  labor,  and  for  a  sam  consid- 
erably less  than  that  appropriated.  Captain  Howell,  the  officer  in  charge, 
having  found  It  best  to  abandon  some  features  of  the  original  prqjeot, 
I  sQcb  as  the  catting  of  brush  along  the  bank. 

I      March  3, 1879,  an  examination  of  this  bayou  was  authorized  by  Ood- 
•  gress,  a  report  of  which,  together  with  plans  and  estimates,  was  pab-' 
;  lished  in  Beport  of  Chief  ofEngineers  for  1880,  Appendix  M.    The  im- 
,  provement  recommended  in  this  reix)rt  had  in  view  the  obtainment  of 
siackwater  navigation  aa  far  np  as  L^onville,  about  109  miles  from  the 
month  and  13  miles  from  the  head  of  the  bayou.    Three  timber  locks  . 
with  needle-dams  were  recommended,  besides  removal  of  snaga,  &o. 
The  total  estimate  of  costs  was  958,190,  of  which  $45,000  waa  for  the 
three  locks  and  dams,  of  7-foot  lift  each.    No  clearing  of  the  river  for 
the  13  miles  above  L^onvitle  was  provided  for,  as  the  information  ob- 
tained in  the  reconnaissance  of  1679  led  to  the  belief  that  there  was  no 
water  for  the  passage  of  boats  except  at  extreme  floods.    This  report 
^rA9  flublPitted  Febrpary  27, 1880,    Oo  HVfi  14, 1880,  an  appropriation 
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of  96,000  was  made  for  oommeacemeDt  of  the  work.  It  was  expended 
in  removal  of  snags,  overhaogiog  trees,  &c.,  betweea  Saiat  Martii» 
ville  and  L^onville,  or  L^n's  Bridge.  The  work  was  reported  compktcd 
in  Jnoe,  188} ,  and,  after  an  iuspectioo  by  Assistant  Eogineer  H.  O.  Od- 
Uos,  wOA  accepted. 

SubseqneDt  examioatioDs  aud  the  concarreot  tentimoDy  of  all  riva 
men  iDterested  lead  to  the  coDolnaion  that  the  work  was  done  in  aTv; 
unsatisfactory  manner.  Trees  were  cat  down  to  a  high-water  lerd. 
leaving  many  dangerons  stnmps.  The  same  section  of  the  bayon  woold 
certainly  have  to  be  worked  over  again  in  any  systematic  improvement 
March  3,  1881,  au  appropriation  of  920,000  was  made.  In  aobmittiifE 
a  report  for  its  ezpenditnre,  Major  Howell  recommended  the  makiogu 
a  detailed  snrvey  before  precise  plans  were  attempted.  This  recommai- 
datioB  ^as  approved  May  12,  1881.  The  snrvey  was  began  In  Oct4>ba. 
1882,  and  completed  March  13,  1883.  It  extended  from  the  bead  to 
Gharenton,  a  point  aboat  30  miles  above  the  month.  The  data  obtained 
by  this  enrvey  showed  that  witli  two  locks  having  a  lift  of  aboat  8fea 
each  5  feet  depth  could  be  carried  to  withio  i  mUee  of  Port  Barr^,  it 
the  head  of  the  Teche,  and  that  in  ordinary  high  water  this  distance  ii 
also  navigable.  Whether  it  woald  be  worth  the  cost  to  improve  thii 
reach  by  considerable  dredging  was  considered  qnestionable.  While 
the  ordinary  supply  was  thought  probably  ^afhcient,  reftrenoe  Is  made 
to  the  fact  that  Spanish  Lake,  lying  near  Saiut  Martinsville,  coold  bt 
readily  drawn  apon  for  an  increased  supply,  if  necessary. 

The  position  of  the  lower  lock  was  assigned  in  a  further  report  on  tlK 
same  Burvey,  published  in  18S1,  nt  a  point  about  5  miles  below  &ud( 
Martinsville;  this  to  carry  5  foot  navigation  as  far  as  17  miles  above 
Saint'MartiuBvilte  and  2  miles  above  the  village  of  Breaax  Brid{!:e. 

The  original  estimates  were  considerably  changed.  Each  of  the  two 
locks  with  accompanying  dam  was  estimated  at  $45,000.  A  smalt 
amount  of  dredging,  removal  of  snags,  &c.,  with  26  per  cent,  contin- 
gency ftind,  carried  the  total  estimate  to  9135,626.  It  was  recommended 
that  the  lock  be  of  brick,  iustead  of  wood.  Detailed  drawings  wert 
prepared,  bnt  not  until  after  the  above  estimates  were  submitted. 

The  appropriation  of  920,000  in  1881  was  for  improving  Bayon  Tecbf. 
between  ^aint  Martinsville  and  Port  Barr4. 

On  July  5,  1884,  an  appropriation  of  90,600  was  made  for  "  contin- 
uing improvement."  Captain  Turtle,  who  assumed  chai^  of  this  WMt 
July  23, 1884,  io  a  letter  to  the  Chief  of  Engineers,  dated  January  12, 
1886,  recommended  that  of  this  last  appropriation  as  muoh  as  might  be 
needed  should  be  applied  to  the  removal  of  obstructions  from  the  montk 
up,  the  work  to  be  done  by  the  GlovernmeDt-wrecking  ptant  then  on 
the  Bayon  LaFourche. 

He  also  recommended  that  additional  data,  snch  as  discbarge  and 
low-water  elope  bearing  on  the  lock  project  be  obtained  and  paid  for 
from  the  appropriation  of  1881.  These  recommendations  being  a|i- 
proved  the  wrecking  plant  was  transferred  to  the  Teche  in  February, 
1886,  and  has  since  been  constantly  employed  there. 

Nearly  the  whole  of  the  month  of  April  was  occupied  in  remoriag  the 
wreck  of  the  Chambers,  the  cost  of  the  work  being  borne  by  the  general 
appropriation  for  removal  of  wrecks. 

'llie  snrvey  previously  made  having  terminated  at  Charenton,  Lieat 
O.  T.  Crosby  was,  in  May,  1885,  ordered  to  complete  the  transit  work  to 
the  mouth  and  carry  the  level  line  to  Morgan  City,  on  the  Ateha'falayi, 
where  a  gauge  had  long  been  read.  The  work  was  completed  Jane  4, 
188S,  and  report  thereon  submitted.    There  being  no  reliable  infum- 
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tion  as  to  low-vater  disobarge  of  the  bayou,  this  important  element  of 
the  problem  was  determioed  in  September,  1885,  Lieutenant  Crosby 
making  the  obserTattons.  Uy  letter  transmitting  the  report  sabmitted 
to  me  by  Lientenant  Crosby,  togetJber  with  that  report,  are  given  here- 
with as  containing  the  resnlts  of  investigations  and  my  recommenda- 
tions thereon.    In  my  last  annual  report  it  was  stated: 

I  do  not  recammeDd  any  appropriatiDii  for  sisokwater  improTemeat  ontil  ttis  Db- 
cciBitj  for  such  impTovement  m  mode  abaolotely  neoeaury,  ado  oertainly  not  antll  tlio 
tmags,  trees,  stDinps,  Ac,  aow  known  to  be  In  tho  upper  part  of  fha  bayou  ani  I»- 
moved  and  the  efiect  of  their  Tomoval  is  teon  in  the  improved  navigation. 

Daring  the  past  fiscal  year  a  large  part  of  the  work  referred  tola  the 
above  paragraph  has  been  accomplished.  At  the  date  of  my  last  au- 
nnal  report,  the  United  States  Snag-boat  was  working  between  Kow 
Iberia  and<Saint  Alartinsville.  Under  the  direction  of  Lieatenatrt  Gvob' 
by,  the  snagging  operations  were  eontinned  abont  10  mites  above  Saint 
Martinsville.  At  this  point  the  boat  was  prevented  from  going  fur- 
ther by  the  low  stage  of  water,  September,  1885.  A  land  party  was 
then  organized,  which  began  work  about  3  miles  above  Breaux  Bridge 
and  about  S  miles  atwve  the  point  where  tbe  boat  stopped  work.  These 
8  mites  were  too  deep  for  successful  working  of  a  land  force  and  more- 

I  over  were  comparatively  free  from  obstructions. 

1     Tbe  land  party  cleared  about  16  miles  of  the  very  shallow  and  much 

I  obstructed  portion  of  the  bayou. 

I     Tbey  reached  a  point  about  5  miles  above  Araaudville,  the  last  village 

j  met  in  ascending  the  Teche,  19  miles  from  its  bead.    Throughout  tbe 

;  11  miles  still  untouched  tbe  bayou  is  narrow,  tortuous,  and  overgrown 
with  large  trees.    The  work  of  the  land  party  was  stopped  by  high 

:  vater  in  January,  1886. 

j      The  snag-boat  which  had  been  put  at  work  on  the  lower  bayou  dur- 

!  lug  the  very  high  water  on  the  upper  part,  removed  all  serious  obstruc- 
tions between  New  Iberia  and  Franklin,  below  which  point  no  trouble 
is  experienced. 

In  January,  although  the  water  at  Breaux  Bridge  was  still  too  high 
for  the  mostsnccessfulworkwith  the  snag-boat,  it  was  ordered  up  to  tbe 
Smile  stretch,  previously  omitted, aud  the  worst  obstructions  were  re- 

i  moved.  In  March,  the  water  having  risen  higher,  work  was  stopped, 
and  since  then  nothing  has  been  done  save  for  care  of  property. 

i  As  a  result  of  this  work,  in  February,  1886,  there  existed  iu  the  opinion 
of  Lieutenant  Cronby,  who  carefully  examined  the  stream,a  channel  suf- 
ficient to  permit  a  vessel  40  feet  wide,  drawing  8  feet,  to  ascend  to  a 
point  3  miles  above  Arnaudville,  and  2  miles  further  except  for  the  ob- 
struction of  a  fixed  bridge.  The  commercial  effects  may  bejndged  from 
the  following  correspondence : 

New  Obleakb,  L&.,  Junt  3,  ISiW. 
i     Sib  !  Ton  will  pleace  report  to  this  office  all  the  reliablo  infonDatioD  yon  can  obtain 
as  to  the  Dnmberorsteamboata  or  flats  tjiat  have  gone  above  Breaas  Bridge  since  tbe 
oesMtionof  workon  theTecbei  the  elzo  of  snch  boats;  the  DUDiberand  extent  of  tbeir 
trlpai  And  amoDOt  of  freight  oamed.    Also,  whether  you  havo  any  reports  or  aatiiori- 
tAlive  opinion  as  to  tbe  DavigatioD  of  the  npper  Teche. 
By  order  of  H^or  Heaer. 
Reapectfolfy, 

O.  T.  Crobby, 
Flnt  lAtutmant,  Exgiweer: 
Ur.  Pktxr  OuVBft. 


itizecoy  Google 
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CmTKD  Btatxs  WBicmra  Flat, 

Brwu  Bridgi,  La,,  Am  fi,  18861 
Sib:  I  tuvB  the  booor  to  report  that  the  Dumber  of  atcaniboBts  that  bftveioM 
above  Bre&QZ  Bridge  aioce  March,  1)«6,  U  aa  follows:  1.  Tbe  DaDton,  two  trips,  vKk 
flat-boat  in  tow,  carried  merchandise  np  and  1,600  ucka  ol  ootton-aeed  down  Mtb 
trip.  Length  of  boat  about  70  feet.  2.  The  Mary  V.  Alice,  two  tripa,  with  flat-boM 
In  tow,  curled  merchaodlae  np :  oomlng  down  loaded  at  Aniandville  once  with  l,ilB 
■acka  eeed,  and  ooce  with  1,450  eacka  aeed  and  10  baleg  cotton.  Lenjitb  of  b<Mt 
aboDt  bO  feet.  3.  The  A.  Dnriu,  four  tripe  to  AmandTlUe,  carried  np  10,000  feet  Idd- 
bei;  brought  down  700  eacka  of  seed  each  trip.  Length  of  boat  aVont  67  feet,  i 
The  Hattle  Bliaa,  ooe  trip  to  Araaudvillo,  carried  theatrical  troop.  Length  of  bo4 
iO  feet  One  fiat-boat  went  Dp  carrTing  8,000  feet  of  lumber.  Six  flat-boata  eui 
down  bringiiig  600  sacks  of  seed,  10  hogaheads  of  siiear,  15  hales  of  oottoD,  boaes,  ill 
firewood.  Leogtba  of  boats  from  40  to  5S  feet.  One  of  these  came  throngh  thw 
Bayon  Conrtablei 


Thesteamboatcaptaiosand  pilots,  alsotheownenof  theDnrlo,  speak  In hleh  ton 
of  lb*  ImproTement  cm  npper  Uavoit  Teche,  aod  their  opinionls  that  if  locks  Mbi"' 
the  Dpper  bayou  will  be  navigable  all  the  year. 


FxtsbOuvkb. 


Monejf  statement. 

July  1,  1886,  ainoant  available 118,00$  91 

July  1,  1896,  amonnt  expended  daring  fiscal  year,  ezoluslTe  of  liabllltiea 
ootiUDdingJnly  1,1885 10,887  J! 

Jaly  1, 1886,  amonnt  available 7,317  « 


PBOBABLE    ItATEB-SUPPLT,    LOOATIOIf     AND    ESTIMATED    COST   07 

building  a  lock  ahd  dam  fob  makiho  slaokwatbb  navigi- 
tioh  on  the  uppbe  poetion  op  batott  teche,  louisiana, 

Office  United  States  Enqikeer, 

2few  Orleans,  La.,  March  16,  1886. 

Genebal  :  I  have  tbe  honor  to  forward  herewith  tbe  report  of  Lieat 
O.  T.  Crosby,  United  States  Engineers,  giving  detailed  information  ai 
to  the  probable  water-sapply,  location  and  estimated  cost  of  bnildinfri 
lock  and  dam  for  malfing  s)ackwat«r  navigation  on  tbe  apper  portioD 
of  tbe  Bayon  Teche,  Lonisiana. 

A  condensed  history  of  work  done  and  recommended,  appropriatiom 
and  expenditnres  mode,  &c.,  since  1870,  for  the  improvement  of  the 
Bayon  Teche,  LoniBi&na,  waa  made  in  the  last  annnat  report  and  printed 
in  Appendix  8,  Chief  of  Engineers'  Beport  for  1385, 

At  present  the  bayou  is  navigable  dnring  the  entire  year  as  far  apu 
Saint  Martinsville.  Tomato  it  navigableasfarupasAmaudvillejora 
few  miles  above  there,  say  35  miles  above  Saint  Martinsville,  during  tbt 
entire  year,  will  require  the  bnilding  of  at  least  one  lock  and  dam ;  and 
probably  the  best  location  for  this  work  will  be  a  little  below  the  Eev- 
Htone  Plantation,  say  9  miles  below  Saint  Martinsville.  The  only  vil- 
lat^es  on  the  bayou  above  Saint  Martinsville  are  Brennx  Bridge,  \i 
miles  distant,  Arnaudville,  30  mites  distant,  and  a  small  setllement 
called  Leonville,  about  6  miles  beyond  Arnaudville.  From  here  np  lb« 
stream  is  called  the  Little  Tecbe,  and  to  where  it  joins  tbe  Bayou  Gear 
tftbleao,  at  the  village  of  Port  B&rr6,i8  aboat  19  miles.    Of  these  oppa 
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19  milen  of  tbe  Tecbe  I  believe  it  to  be  impracticable  to  improre  tbe  4 
or  5  miles  immediately  below  Port  Barrd  for  stream  nnvigatioD,  except 
at  an  ezpeDse  greatly  in  excess  of  any  benefit  to  be  derived  fVotn  such 
improvement.  Occasionally,  when  the  Little  Teche  is  in  a  flood-stage, 
barges  come  down  from  the  Oonrtablean,  pick  up  what  little  freight  of- 
fers ;  they  are  polled  or  cordelled  back  to  the  Oonrtablean,  the  cargo 
transferredto  steamboats,  and  findsamncb  shorter  waterroutetomarkot 
at  Kew  Orleans  than  would  be  possible  via  the  Teche.  The  upper  6  miles 
of  the  Little  Teche  is  but  little  more  than  a  gaily ;  its  banks  ore  very 
steep,  heavily  timbered,  and  if  it  had,  say  5  feet  depth  of  water  in  it, 
tbe  width  of  water  surface  would  scarcely  average  20  feet.  Daring  a 
large  portion  of  each  year  this  part  of  tbe  bed  of  tbe  bayou  has  no  water 
in  it  except  in  little  pools ;  in  fact  this  i>ortion  of  the  stream  becomes 
dry.  When  the  bed  of  the  Little  Teche  is  dry  and  the  Conrtableau  is 
low,  the  bed  of  the  Teche  is  8  feet  above  the  mr/oM  of  the  water  iti  the 
Oonrtablean,  and  if  a  depth  of  4  or  5  feet  of  water  coald  be  kept  near 
the  head  of  the  Little  Teche,  it  would  have  to  be  done  by  means  of  a 
dam  or  wall  in  the  Little  Teche  or  a  lock  and  dam  In  the  Conrtableau, 
at  or  near  Port  Barr4,  If  a  lock  and  dam  be  built  in  the  Little  Teche, 
at  or  near  its  head,  vessels  could  not  be  locked  into  tbe  Conrtableau, 
because  of  an  insufflcient  water-supply,  and  if  the  lock  and  dam  were 
bDilt  in  the  Oonrtablean,  tbe  cost  of  this  lock  and  dam.  would  probably 
be  greater  than  that  estimated  for  by  LieatenaDt  Crosby  near  Saint 
Martinsville  in  the  Teche. 

If  a  lock  and  dam  sboald  be  bailt  below  Saint  Martinsville,  on  the 
Teche,  it  would  only  benefit  that  sectioo  of  cooDtry  above ;  that  is,  t^e 
villages  of  Breaux  Bridge,  Amaudville,  and  Leonville,  and  the  planta- 
tions intermediate. 

To  Breaux  Bridge  the  bayou  is  ordinarily  navigable  during  ten 
months  of  the  year,  and  to  Amandville,  perhaps,  for  three  months  in 
the  year.  Leonville  Is  a  very  small  settlement  of  about  two  stores.  By 
far  the  greater  portion  of  the  products  of  the  country  above  Saint  Mar- 
tinsville reach  market  at  New  Orleans  by  rail,  and  fully  90  per  cent,  of 
the  output  of  this  section  of  the  country,  thongh  it  may  come  down 
the  bayou  by  boat,  is  transferred  to  the  Morgan  Railroad,  either  at 
Morgan  City  or  tbe  Atchafalaya,  or  at  some  other  station,  and  then 
reaohes  New  Orleans  by  rail. 

The  products  of  the  country  for  shipment  above  Saint  Martinsville 
are  cotton,  sugar,  and  rice. 

The  statements  concerning  the  amounts  of  each  shipped  in  lat«  years 
are  very  conflicting;  with  reference  to  cotton,  reimrts  vary  itom  2,300  to 
6,000  iHiles.  In  18^,  2,407  hogsheads  of  sugar  were  shipped  ftom  Saint 
Martinsville  or  above,  while  the  total  product  for  that  year  of  the  whole 
Teche  was-21,659  hogsheads,  or,  in  other  words,  only  abont  11  per  cent, 
of  the  sugar  crop  was  raised  in  that  portion  of  the  country  which  wonld 
be  benefited  by  the  improvement.  The  freight  rates  over  that  portion 
of  the  route  above  Saint  Martinsville  are  outrageous.  Dry  barrels, 
such  as  sugar,  flour,  potatoes,  &c.,  pay  25  cents  per  barrel,  and  wet  bar- 
rels, each  OB  beef,  pork,  &c.,  pay  40  cents  per  barrel,  or,  say,  an  average 
of  18  cents  per  100  pounds  for  fW>m  15  to  20  miles  of  water  transporta- 
tion ;  or,  to  put  the  case  more  clearly,  the  ordinary  freight  rates  on  a 
barrel  of  flour  from  New  Orleans  to  Breaux  Bridge  are  60  cents,  c^ 
which  36  cents  goes  for  transportation  to  Saint  Martinsville  by  rail,  140 
miles,  or  by  boat  450  miles,  and  the  other  25  cents  for  the  16  miles  of 
water  transportation. 

If  we  take  the  total  amoant  of  tbe  prodacts  shipped  to  market  tcom 
79  E  f'\ 
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that  eeotion  of  the  Teobe  above  where  the  look  may  be  bailt,  coosidMcd 
by  weight  id  tons,  and  assame  the  freight  rate  for  all  of  this  to  be  at  the 
rate  of  18  ceuta  per  100  ponnda,  or  aboat  (4.03  per  gross  ton,  we  have 
ns  an  eztreme  an  aauoal  reported  downward  tonnage,  over  this  abort 
stretch  of  bajon,  of  aboat2,280  tons — in  roaod  nambers,  say  3,000  ton»— 
at  $4.00  per  ton,  an  aggregate  of  (12,000,  paid  aunnaUy  for  freight  (down- 
ward) over  the  route  of  the  projected  improvement ;  it  is  also  prob«b)« 
that  the  fireigbta  paid  for  Inwud-bound  freighta  would  be  nearly,  u 
macb,  or,  say,  a  total  amoant  paid  for  freights  of  (24,000  per  year. 

Ko  railroad  tonches  the  bank  of  the  Teche  above  Saint  MartiDsviOe; 
one  littlesteamboathandlea  nearly  all  the  flight  between  Saint  llartiu- 
ville  and  Breaax  Bridge.  This  stret<^  of  bayoa  as  before  reported  ii 
navigable  for  an  average  of  nearly  ten  months  in  the  year.  The  steam- 
boat charges  as  high  a  fteigbt  rate  daring  high  as  during  Ion'  waia 
stages.  If  the  lock  were  built  it  would  only  f^ord  navigation  two  mcHitbi 
longer  during  the  year,  and  the  flight  rates  would  only  be  r^ac^  in 
consequence  of  competition  in  the  trade;  that  competition  does  not 
exist  now,  not  because  there  is  not  water  enough  in  the  bayou  for  com- 
peting boats,  but  because  there  is  not  trade  enough  in  that  section  o( 
the  country  to  induce  competition  even  at  the  present  extravagmt 
freight  rates. 

During  the  present  flscal  year,  since  the  Government  baa  been  remor- 
\ne  snags  and  other  obstmctious  between  Breaux  Bridge  and  Arnaud- 
ville,  tliere  have  been  weeks  at  a  time  when  the  stream  was  fit  for  nari- 
gatiiju  in  fact,  a  6-foot  stage  to  Amaadvillo,  but  the  steamer  did  not 
make  any  trips,  probably  because  there  was  not  freight  enough  to  jostiTj 
her  ill  doing  so. 

A  large  increase  iu  business  may  induce  competition  and  oooeequeiit 
reduction  in  freight  rates.  How  much  business  will  be  increased  in 
Donseqnenoe  of  better  navigation,  I  am  unprepared  to  state  or  even  (o 
guesa. 

Lieutenant  Crosby  estimates — 

Tbe  co«t  of  the  lock  and  dftm  at  aboat $I75,IW 

Tbo  intcreBt  on  tbU  at  &  poT  cent,  ia g,;5l 

Aapual  ospenae  of  operation*  at  locks  Mtimatod  at i,<U 

Ann  Dal  repftirs,  dredging  &c,,  eatimated  at  6  percent S,Tk 

Total  annual  expenae  for  operating  and  maintenanoe  (eattanated) 21,50 

If  the  lock  were  built  and  business  above  the  lock  remained  the  same 
as  of  late  years,  and  the  boat  or  boats  would  carry  freight  for  nothing 
in  this  upper  stretch  of  river,  it  would  save  tbe  planters  and  merchant 
of  this  section  (24,000  per  year,  but  would  cost  the  United  States  an- 
nually (21,G00. 

In  an  engineering  point  of  view  it  is  practicable  to  bnild  the  propoeed 
lock  and  dam  at  the  site  provisionally  aelected  at  an  estimated  expense 
of  about  (175,000,  and  an  annual  expense  for  maintenance  of  (21,500. 
Sinkers,  logs,  snaga,  and  other  obstructions  will  continue  to  form  in  tiie 
Tecbe  aa  heretofore;  they  will  have  to  be  removed  whether  a  lock  be 
bailt  or  not. 

Should  Congress  conclude  to  sanction  the  project  for  building  the  lock 
as  estimated  for,  the  total  amount  should  be  appropriated  in  one  lump. 

Doring  the  past  year  tbe  navigation  of  the  Xeche  has  been  very  mocb 
improved.  Work  on  the  bayou  baa  now  ceased  on  account  of  bigb 
water.  A  few  mouths  more  work  would  have  completed  the  improve- 
ment so  far  as  the  removal  of  logs,  aoaga,  stamps,  and  OTerhangto; 
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trees  are  concerned.  It  now  remsioB  to  be  seen  whether  or  Dot  the  im- 
provement, which  has  certainly  been  of  f^at  benefit  to  navigation,  baa 
been  of  any  benefit  to  the  planters  of  this  section  of  the  conntry;  and 
.  if  any  recommendations  are  desired  at  this  stage  of  the  improTement, 
I  shoold  recommend  that  no  appropriation  for  a  lock  be  made  nntil  the 
improreinent  tbns  far  made  had  been  tested. 
Kespectfolly  eabmitted, 

W.  H.  Heuxb, 
Mqfor  of  Bnffineera. 
Brig^  Gen.  John  Kxwton, 

Ohitf  of  Engineera  V.  S.  A. 


RXFORT  or  UZDTENAHT  O.  T.  CBOSBT,  COBPS  OV  BNOINXKBS. 

OmcB  Umitid  Statbs  Ekoiseeb, 

Ntw  Orltmu,  La.,  Ftbntary  1, 1886. 

Sir:  I  havo  tlte  hoaoi  to  report  aa  follows  opoo  tbe  meworemeat  of  the  dUoliarge 
of  BHyon  Teohe,  Louisluia. 

Tbe  obeerratioiM  were  tnade  at  apoiut  abont  half  a  mile  below  the  Saint  MartioaTllIe 
Bridge,  over  a  straight  atretcli  of  200  feet.  Carefal  oioss-eeoiioita  were  takea  at 
ereiy  20  feet  of  tbia  etietch,  tbe  eonndinge  5  feet  apart.  A»  almost  petfeot  nill- 
formity  waa  diecovered;  tbe  maxim  am  depth  fonnd  w»8  5feel.  I  have  plotted  the 
mean  orosa-BectioD,  and  submit  it  with  other  plottings. 

Tin  sabsnrface  floats  and  wood-aurface  floats  were  nsed,  their  times  of  Dassage 
nnder  ropes  stretched  aoroee  tbe  stream  at  npper  and  loner  extremities  of  the  200-foot 
etietohheingnoted.  The  ropes  were  marked  to  everj  5  feet.  The  floats  wero  dropped  a 
few  feet  above  the  npperoneandoppwiitepredeterminedmarks.BOtbat  time  only  was 
to  be  observed  there.  Both  time  futdposition  were  markedat  the  lower  rope,  and  the 
floats  recovered  by  »  man  in  a  skiff.  Shortly  after  beginniog  tbe  work  I  settJed  npon 
a  regolat  set  of  oMeryations,  consisting  of  five  surface,  five  1-foot,  three  3-foot,  three 
3-foot,  one  3{-foot  snbsnriiiee,  sixteen  in  all,  made  every  three  or  four  boon  daring 
daylight.  At  midnight  oneor  twoobeeryatiooeweiemadeatadepthof  2feet,  where 
the  yeloeltv  was  closely  proportioned  to  tUe  mean.  A  regular  nichtly  decrease  is 
shown  by  uiese  observations,  and  their  effect  upon  the  mean  shows  the  Impoitanoe  of 
extending  observations  throoghoat  the  twenty-four  honrs  in  all  streams  luflaenced  in 
any  degree  by  the  tide.  I  was  informed  by  paitiesliTing  at  Saint  Martinsville  tliat  a 
combination  of  soath  wind, high  tide,  and  low  water  in  the  Tecbe  will  sometimeatnra 
the  ennent  np-stieam.  This  state  of  affairs  did  not  occordoring  the  Hve  days  of  my 
obscEvationa,  Dot  the  cheeking  effect  of  the  tide  Is  shown  in  rednotion  of  velocity  ftoia 
.535  per  foot  per  second,  the  mean  to  .311,  the  minim nm  observed.  Boe  to  local  raina 
tbe  bayon  bad  risen  nearly  1  foot  the  day  before  my  arrival,  tbus  preventing  tbe  meaa- 
nrement  being  made  at  extreme  low  water  as  desired ;  bnt  before  leaving  the  gange 
road  3.9  feet,  the  mean  dnrlng  low-water  season  of  1E64  being  3.1  feet. 

The  width  of  water  was  95  feet,  the  area  of  cross-seotioa  &6  sqnare  feet  when  the 
measurement  b^an.  The  variation  ftom  these  figures  was  slight  Tbe  points  of 
measorement  wvn  to  distiibnted  over  the  oross-scctional  area  as  to  make  it  nnneces- 
sary  to  divide  into  SMtions  and  oalcolatc  for  each  separately.  Tbia  was  done  at  first, 
five  eectiona  being  considered,  bnt  finding  in  each  aeotion,  as  In  the  whole,  there  was 
one  point  of  measnrement  to  every  15  sqoare  &et  of  sectional  area,  I  afterward  neg- 
le<it«d  this  division.  Tbe  mean  velocitir  of  all  tbe  floats  was  then  taken  as  the  mean 
Telocity  for  the  stream.  In  order  to  obtain  the  onrvc  of  this  mean  velocity  for  tbe  • 
whole  time  of  observation  the  omve  for  each  float  was  first  plotted  from  the  record, 
the  time  intervals  of  conrse  heiiig  nneqnal,  becanae  bnt  one  was  taken  at  night.  The 
velocities  at  exact  intervals  of  three  hours  were  taken  firom  these  corves,  and  being 
wveraged,  the  reanlting  ordinate*  were  plotted  to  produce  the  mean  carve.  The  daily 
variation  was  thus  taken  properly  into  acoonnt. 

The  gaage-i«adiBgs  were  abo  plotted.  Then  tbe  diacharge  was  oalcalated  at  the 
andaofthe  three-boor  intervalsand  the  reaolts  plotted.  The  relation  between  gange- 
readings,  and  velodty,  or  gaoge-readings  and  discharge,  for  the  time  considered,  conld 


thna.be  seen.  The  law  oonnecting  these  qnantities,  aa  shown  daring  the  time  of  ob* 
aervatlon,  can  not,  of  coarse,  be  railed  npon  as  existing  at  lower  stages,  bat  having 
plotted  the  curves  showing  uie  two  relations,  I  adopted  that  giving  tne  least  resalt- 
ing  disobarge  as  the  time  one  fUr  nse  in  csloniating  for  stages  lower  than  those  ob- 
served.   TUs  was  fonnd  to  be  the  carve  showing  the  relation  between  gange-raadlDga 
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Mkd  mean  velocity.  Tbe  msan  velocity  for  lower  stages  waa  taken  tcom  the  com 
indicated  by  the  obierved  lelatiOD,  tbe  area  of  oroaa-seetioa  csloalated,  and  bsBM 
ttie  discharffe.  Since  tbe  variatioa  of  orosa-eectlon  per  iaoh  of  fall  i«  grektMit 
lower  than  EigberBlages,  tbe  carre  indicated  by  the  observed  relation  between gaagt 
readingsandaiMharge  might  be  expected  to  give  too  great  a  dlaehai^  far  low 
readings. 

Tbe  recorda  of  1384  sbon  one  or  two  gaage-readinga  at  Saint  Martinsville  of  2.3  bK, 
but  thelowQst  record  for  any  length  Of  time  aofflcleat  to  beoonaidered  la  tbe  nwaa&r 
the  week  ending  Kovember  17,  ISBi.  That  reading  U  2.5  feet,  and  it  la  fox  x«id^ 
at  that  stBge  that  I  pcodoced  tbe  corvee  spoken  of  and  oalonlated  the  diaoh&rgo.  Tbi 
timesat  which  tbe  water  falls  almoat  to  the  sero  of  the  gange  are  so  rare,  and  Ibtii 
duration  bo  short,  that  to  recede  from  aproject  of  look-constr notion  eolely  on  wsconl 
of  ouloalations  that  might  be  made  for  snch  a  stage  would,  I  think,  be  a  mongp^iq. 
The  croaa^ection  at  tttat  stage,  0.0  feet,  wonld  be  17  aqnare  feet,  the  velocity  0.0  fete  i 
pet  second,  the  discharge  8.5  cnbio  feet  per  second  jpractically  nothing.  The  gaw^ 
reading  2.&  feet  calculated  disoharge  becomes  116,!^  onbic  feet  per  hour.  A  loekM 
by  50  by  10  feet  requires  150,000  onbie  feat  pet  lockage. 

CdUeft< 

Estimating  ten  piaaages  per  day l,600,lin 

Discharge  per  day  llt^ii80  by  S4 S^79(^K 

Croea-sectlon  area  being  199.2  velocity,  2S  feet  pet  second. 

This  leaves  1,290,720  cnbio  feet  per  day  to  cover  leakage  and  inoreased  evapot«t)M 
and  seepage,  dae  to  increase  of  wfdth.  The  length  of  the  fliat  pool,  as  Bnggest«dii 
previous  reports,  fa  aboat  SO  miles. 

While,  on  acoonnt  of  the  varying  inolination  of  the  banks,'  It  la  ImpossiblB  to  csl 
ontato  closely  tbe  iocceaae  of  water  surface  for  a  given  rise,  an  esamination  of  tlM> 
banks  leads  me  to  believe  that  an  allowance  of  30  feet  increase  will  err,  if  at  all,  n 
the  safe  side.  This  average  increase,  extending  o'veradistanceof  20milea,  Kiveeis 
additional  evaporation  surface  of  3,108,000  sqoare  feet,  and,  at  the  rate  of  Ol%  isek 
a  loss  per  day  of  36,400  cnbio  feet.  The  increase  of  Isaitratkin  is  more  difHonlttt 
<Ietermmo.  Tho  flgnrss  heretofore  reported  for  this  element  are  given  for  the  ^rbok  . 
area  covered,  and  not  for  a  unit  of  area,  or  they  are  given  as  bearing  a  cert«in  nte 
to  cvoporatlon  loss ;  and  they  are  given  for  artificial  excavations,  wnile  we  have  k  ' 
consider  a  uaEnral  one.  Inspeotor-Qeneral  GraefF,  of  the  French  engineer  aerviai, 
quoted  by  Colonel  Merrill,  Report  Chief  of  Engineers,  1876,  vol.  2,  page  67,giTea  m 
pcopogo  per  running  foot  per  twenty-fonr  hours  fbr  tbe  whole  of  an  avetage  canal  ii 
arsillaceOQa  soil  5.27  cubic  feet ;  in  sandy  soil  3.55  cubic  feet. 

No  other  data  found  are  sa  precise  aa  these.  Fromthlelestimate  that  It  wUl  be&ii 
to  allow  an  Increased  seepage  of  1.5  onblo  feet  per  tunning  foot  per  day,  there  bete; 
en  increased  wetted  ateaofsbontSSsquare feet  permnningfoot.  This  fot  SO  miki 
gives  per  day  158,400  cnbio  feet.  Aa  to  leakage,  American  engineers  have  nBoally  cs- 
ttmated  twelve  loaktfnl  per  day  aa  covering  the  low.  Fot  the  case  ootisider«d  this 
loss  would  bo  1,800,000  onbbi  feet  pet  day,  or  about  500,000  onbie  tbet  more  than  tk 
difference  between  total  needaof  supply  and  leakage,  vi^2,790,T20 — 1,600,000^1,890,- 
720.  I 

Adding  together  the  four  items  of  oonramptton —  I 

Look^;e 1,GOO,<M    ' 

Leakage l.eOO.OW 

Incieoied  seapage 158,408 

Inoreased  evaporation 96^*''' 

3,4S*,W 
Sapply B,790,W 

DeBoieDcy  per  day 6M, 

Hr.  Jervie,  engineer  of  the  Erie  Canal,  as  quoted  in  various  reports  of  the  Clde[fri 
Engineers,  estimates  100  cnbio  feet  per  minute  pet  mile  as  loss  one  to  evaporation, 
filtration,  and  leakage. 

On  this  basis  a  canal  SO  miles  long  would  lose  4,320,000  cubic  feet.  Evaporstioii 
and  OltTBtion  for  tbe  normal  low  water  stage  of  tbe  bayou  may  be  deducted,  tb«« 
losses  having  been  supplied  before  point  of  measurement  of  discharge  is  leacbed. 
Evaporation  over  area  90  feet  mnltiplted  by  20  miles  equals  79,200  per  day.  Tti^ 
tration  at  4.00  onbic  feet  per  foot,  422,400.  A  total  to  be  deducted  from  4,^20,0011  of 
S01,600  =  3,Bie,400  onbic  feet:  3,818,400+1,500,000  Bnpplyfor  1eabage=:5,346,4(V; 
5,81&400-2,790,720=2,&17,680  deficiency. 

This  estimate  of  losses  is  probably  nnnecessarily  large  for  the  case  before  ns,  bnt  tbi 
first  calculation  could  not  be  safely  changed,  and  its  deficiency  Is  694,080  cnblofeti 
par  day.    It  should  be  remembeied,  too,  that  the  assumed  nnmber  of  loekogeo,  10p« 
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day,  IB  the  very  loweat  which  would  Justify  any  oipeosive  improvement  of  a  water- 
way. It  is.  however,  as  (treat  aa  would  be  found  for  anme  yeanj  after  the  conatmotion 
of  the  canal,  should  tbat  occur  within  the  next  sis  or  eight  years.  It  is  nsaalto  eatl- 
matenpoo  a  futace  develo^meot  of  canal  navigation  far  beyond  such  a  flgnre,  audio 
be  asBored  of  a  correspondingly  greater  water  supply ;  hot  I  dtftired  first  to  deter- 
mine the  conditions  for  only  a  small  increase  of  comnierce  over  that  now  existing, 
considering  that  the  aasDmption  of  a  small  increase  would  be  at  once  more  favorable 
to  those  intorested  in  the  improving,  and  more  nearly  appraached  to  the  truth  as  U 
would  he  developed  after  constraction  of  theloolu. 

Preserving  this  eetimate  of  boat  passages,  and  adopting  a  mean  of  the  two  calco- 
lateddeBciencies,  it  is  seen  that  the  shortage  will  be  about  1,500,000  cnbie  feet  per  day 
daring  thecontinnanoe  of  a  stage  whidi  the  rtveords show  may  last  ten  or  flfteendays. 
To  supply  this  deflolenoy  in  the  simplest  way  snggeated  by  known  data  the  bayou 
Itself  may  he  made  a  nservolr. 

The  fitat  or  lower  seotfon  of  the  canalized  portion  of  the  ba^ on  baa  heretofbre  been 
spoken  of  as  having  its  lower  terminns  abont  5  miles  below  Samt  Uartinsville ;  upper 
terminnsat  BreanxBridge.tbattMJng  the  point  at  which  it  has  Ik  en  proposed  to  bnild 
a  second  lock,  carrying  navigation  to  within  4  miles  of  Fort  B«rr6,  the  head  of  the 
bayon;  both  locks  of  8  feet  lift.  Bnt  a  lock  of  10  feet  lift  abont  5  mil^s  below  Saint 
Uartinavllle  would  give  a  depth  of  8  fret  aa  far  np  as  Amandville,  15  miles  above 
Breanx  Bridge  snil  19  miles  below  Port  Bair6,  the  pool  being  Bupposed  level,  the  most 
unfavorable  case  for  depth  up  streani.  This  pool  may  be  lowered  3  feet,' leaving  S  feet 
navigation  as  for  as  Amandvilie.  Estimntingtbe  average  width  of  the  bayon  at  100 
feet,  we  have  a  supply  by  this  lowering  of  lOo  feet  X  3  feet  X  35  miles  =&fi,440  cubio 
feet.  Increaaed  seapage  and  evaporation  over  that  caicnlatod  for  the  shorter  pool 
will  be  abont  500,000  cubio  feet  per  day,  making  daily  deficiency  3,000,000  cuhio  feet, 
which  the  lowering  above  referred  to  will  supply  for  twenty-seven  days. 

Three  feet  navigation  would  be  preserved  to  a  point  5  miles  above  AmaudTllIe  after 
lowering.  This  calculation  supposes  another  lock  to  be  eventually  built  at  Amand- 
vilie. Should  there  be  no  other,  the  length  of  the  pool  would  be  about  5S.5  miles,  the 
supply  by  lonering  83,160,000  cubic  feet,  the  daily  shortage  about  3,400,000;  93,160,- 
000-^^,400,000=34.9  days.  A  lock  having  12  feet  litt  would  preserve  5  feet  naviga- 
tion after  a  fall  of  5  feet  at  Amaudviile.  The  supply  fh)m  such  lowering  (the  poo] 
extending  above  Amaudviile)  would  be  138,000,000  cubio  feel,  which  Ja  equivalent 
to  a  dehciency  of  3,000,000  cubio  feet  per  day  for  46  days.  Before  the  lowering  of 
such  a  pool,  3  feet  navigation  would  be  given  aa  far  up  as  a  point  about  5  mites  from 
Fort  Barr^.  At  this  point  the  bottom  of  the  bayou  rises  quite  rapidly,  constituting 
an  eSeotiva  barrier  to  prevent  the  pouring  over  of  the  accumulated  supply  into  the 
Courtahlean,  which  during  low-water  seasons  would  be  at  a  lower  level  than  tbal 
proposed  for  the  pool.  Bhonld  It  be  deeii«d  in  future  to  establish  navigable  oommnni- 
oation  between  the  Courtablean  and  the  Teche,  artillcial  means  fbr  regulating  the 
(law  between  the  two  streams  would  of  ooorae  be  resorted  to.  The  bottom  o?  the 
Courtablean  at  Pott  Barrels  33  feetlowerthan  the  bottom  of  the  Teche  one  mile  below 
Port  Bani. 

The  facts  above  stated  as  to  reach  of  navigation  andsupply  of  water  attainable  h; 
lowering  the  pools,  the  locks  being  of  10  or  12  feet  lift,  are  based  upon  the  supposi- 
tion  tbat  the  normal  low-wahir  vtage,  above  which  tbe  lilts  are  measured,  gfvea  a 
reading  ot  3.5  feet  on  the  Saint  Martinsville  gauge.  It  will  be  noticed  also  that  the 
pool  Is  supposed  to  he  closed  by  a  water-tight  dam,  whether  permanent  or  movable. 
The  stored-np  water  supply  as  calculated  seema  more  than  sufficient,  even  with  a  10- 
foot  loch,  for  all  demands  that  may  be  made  upon  it.  It  will  be  rare  indeed  that  tbe 
natural  flow  daring  a  period  of  thirty  days  would  not  exceed  the  needs  of  lockage, 
leakage,  Ac.  But  the  surplus  is  not  large  enonsh  to  permit  any  laxity  in  regnlatiog 
the  consumption.  Hence,  althongh  a  movable  dam  is  of  course  to  be  preferred,  no 
variety  can  be  considered  which  Is  not  practioally  water-tight.  The  lime  of  closing 
the  lock,  and  whatever  other  openings  might  exist  in  connection  with  it,  during  high 
wat«r  would  be  determined  by  the  needs  of  navigation  in  the  upper  part  of  tbe  pool, 
where  the  IneoDTonlence  of  low  wat«r  is  firat  felt.  This  necessity  of  looking  to  the 
upper  part  would  secure  the  closing  of  the  lock  early  enough  to  insure  the  fflliuE  of 
Uie  pool  before  the  natural  flow  became  less  than  consumption.  To  illustrate  this, 
suppose  increased  depth  were  needed  at  Amandvilie  when  the  guage  at  Saint  Mar- 
tinsville reads  7  feet  (tLis  of  course  is  an  extreme  case)  the  croas-seotioual  area  would 
then  be  600  eqnore  feet,  the  mean  velocity  abont  seventy-flve  one-hundred ths  foot  par 


second,  the  daily  discharge  about  40,000,000  cubic  feet.    To  fill  up  to  13.6  feet  o 
imnire,  tbat  being  the  reference  of  the  top  of  the  darn  with  10-foot  lift  would  re  . 
>0,000  cubic  feet.    This  could  be  done  in  about  four  days  with  the  snrplns  o' 


lockage  needs,  the  bayon  supposed  to  he  constantly  dtsobaTging  as  mncb  as  when  at 
the  reading  7  feet.  A  simitar  calculation  made  for  a  4-foot  stage  shows  tbat  abont 
thirty  days  would  be  required  to  All  the  pool  with  the  surplus  that  would  be  con- 
Btaotly  delivered  at  sucb  stage.    In  practice  it  would  usually  befoond that  up-stream 
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nApigation  vroald  Teqnire  closure  of  the  lock  while  the  water  showed  aomewhen  W- 
tw«ea  7ftet  aQd4  feet  on  the  gauge  at  Saint  Uartinsvitle.  The  time  for  openiugOt 
lock  would  be  dotenniDed  by  the  amoont  of  overfall  and  by  tefereace  to  eBOge  nt- 
ords  in  case  it  eboold  ever  be  desired  to  open  it.  With  a  tKOsabie  dam  pTaeed  M  * 
point  where  the  Blt^>flB  are  such  as  foand  at  the  point  of  diaobarge  meaanretnent,  ^ 
openiDg  of  the  loclEa1oDe,inaddiliDn  to  the  dam,  would  aecaraanffloieDtftroaofwUH- 
way  at  high-water  stages.  At  that  point  the  alope  of  the  bottom  and  bknks  to 
some  diatance  from  the  water's  dee,  was  abont  1  on  8. 
Soppote  the  outer  lock-wall  to  be  in  midstream. 

Then  added  water-way  dne  to  lock  excavation  =  SC  X  V - 13 

Thenaddedwater-way  dae  todamezoBvatiou=  140  X  -V 1>9BI 

Total l,«l 

This  snppOMfl  the  dam  to  be  laid  on  a  level  floor,  placed  aa  low  aa  the  1>ott«a  i> 
mid  atieam,  and  to  be  16  feet  high. 

SqaanM 

Then  water-way  subtracted  by  lock-wBlIs=2  by  20  by  10= M 

LeaTJDg  for  abntmsnts,  dbo IHr 

SiDoe  the  site  has  not  yet  been  determined  and  the  slopes  an  thn^oro  not  knoss. 
it  la  impossible  tosnbcnit  this  matter  of  water-way  for  floods  toolose  ealoaUttiou,  bs 
it  is  seen  from  the  above  roogb  eetimate  that  in  thecasaof  a  movable  dam,  bo  Sai 
need  be  hod  of  being  nnable  to  provide  sufficient  cross- seotioD. 

Sboold  the  dam  be  flsed,  the  height  to  which  it  is  neoesaary  to  hold  its  orest  in  or 
der  to  make  a  reservoir  of  tbe  bayou  makes  it  neoessarv  to  provide  aome  other  oalW 
than  that  offered  by  the  open  lock  and  the  over-fall.  Tne  high  water  of  1884  ran  t> 
1S.6  feet  on  the  gauge  at  Saint  Martinsville;  the  high  water  of  1B82  to  1B.8  feet;  tW 
ot  1874  to  14  feet;  that  of  18S;tta  15  feet.  A.  dam  giving  10  feet  lift  woald  hania 
orest  ftt  12.5  feet;  a  dam  giving  12  feet  lift  would  rise  to  14.5  feet.  Tbe  flood  of  Iffil 
was  exceptional ;  the  left  bank  of  tbeTeche  was  aobmerged,  the  water-surfiaoe  bei^ 
OontiaaouB  from  the  rigbt  bank  to  the  Atchafalava  Biver.  For  snoh  a  flood  do  calcs- 
lationneed  be  made.  The  flood  of  1874  wasoornddeiednnDsnal.  bnticwaskept  wiili- 
in  the  banks,  and  indicates  the  Umita  to  be  observed  in  raialng  a  pool.  Even  tka 
height  is  detrimental,  as  the  sloping  bonks  of  the  bayou  give  the  back- yard  spaeefv 
many  houses.  Without  having  any  exact  data  on  the  aubjeot,  eoattered  informatioi 
received  by  me  concerning  tbe  flood  of  1832  leads  me  to  believe  tbat  a  flood  tiaing  M 
15  feet  on  the  gange  would  be  bold  within  the  banks — that  Is,  within  the  ridge*  •(■» 
times  distant  100  or  150  feet  from  the  bluff  banks.  A.t  least  It  will  be  a&fe  to  avD» 
it  necessary  to  prepare  for  discharging  saoh  a  flood,  though  riaing  higher  and  sck- 
merging  the  banks,  like  tbat  of  18&,  need  not  ba  considered.  Indeed,  it  ia  doabtf^ 
whether  that  flood  height  waadue  to  water  coming  down  the  bayon ;  rktfaer,  tbelt- 
chafalaya  waters,  apreading  westward,  reached  the  Teche  bonks  and  oveiflovred  inl* 
the  bayou.  A  typical  sectional  area,  as  given  by  the  survey  of  1882,  at  a  point  dmt 
that  at  which  it  has  been  proposed  to  place  the  lower  look,  oontains  4,I2&  aqnare  fttf 
below  the  ts-foot  mark  of  thegange.  Area  below  11.6  feet  (high  water  of  m84)S,!<; 
squarefeet.  From  roogh  measurements  made  by  myself  daring  a  highatago  oottls 
highest— in  Jannary,  lU8a,  and  ftam  rough  meaanrement  or  gness  of  flood  velocity  n- 
potted  by  Assiatant  Engineer  H.  C.  CoQlna,  I  find  that  3  feet  per  aecond  may  be  at' 
aamed  aa  mean  high- water  velocity,  giriug  a  diacha^e  per  aecond  for  the  larger  ans 
mentioaed  above 8, 250 cubic  feet;  for  thesmaller,  5,530  cobiofeet.  With  thelcwk  cloaid.  : 
the  water  discharging  over  the  dam,  the  formula,  Q  ^=  3.33  x  1 X  ^k*  (Traatwiae!  | 
BhowB  that  tbe  smaller  flood  would  pass  ovec  a  395.ttxit  dam  for  lO-foot  lift  iritboai  | 
raising  the  pool  higher  than  15  feet  on  the  guage.  Q,  quantity  discharged;  7,  leogii 
ofdam;  h=head,  measured  fromtop  of  datutosurface  of  water  just  above  the  comb.  | 
The  length,  395  feet,  is  found  by  snbatitu ting  for  Q  5,550  feet,  for  fc  2.5  feet,  the  linit- 
iDg  height  above  the  dam.  But  for  tbe  Urgor  flood  uoincrcase  of  height  is  aUowahle;  ! 
and  if  it  were,  the  formula  would  not  apply,  since  the  pool  bel^ieaa  well  as  that  aboTs  ! 
mast  be  higher  than  the  dam,  and  there  would  be  no  clear  fall  from  the  dam,  as  ii   I 

If^theu,  a  flood  whichjust  remains  within  the  banks  be  provided  for,  no  eoutnwtMB  ' 
of  water. way  is  allowable,  sinoeany  such  contraclionmnstraisetheflood-surface.  Sack 
floods  as  that  of  1874  do  not  often  occur,  but  since  two  such  floods,  and  another  yri 
higher,  have  occurred  within  the  same  decade,  I  tbinkitsreoniTencesbould  ba  aottci- 
pated.  To  coustruct  sluices  on  tbe  flanks  of  or  uudcmeath  a  t>ermansnt  dam,  and 
having,  with  the  open  lock,  an  area  of  4,125  square  feet,  wonld,  perhaps,  not  b«  in- 
practicable,  but  ite  cost  would  evidently  be  very  much  larger  than  the  diifferenee  bt- 
tween  the  cost  of  a  movable  and  tbe  cost  of  a  permanent  dam.'  There  is,  moreovtr. 
the  advantage  of  having  an  open  water-way  during  a  part  of  the  seaaon.  While  K 
thus  appears  that,  for  several  reasons,  we  should  cwtainly  prefer  the  movable  dak. 
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;e(  tie  greal  height  of  anch  a  dam  ob  meotjooed  above,  when  cooeideiiDE  it  alone, 
rendere  it  both  costly  and  ontnbereome.    BqI  I  find  that  a  comblnatioii  u  the  two 
s^teios  may  be  applied  to  the  cioas-aectioii  referred  to  before  aa  taken  from  the  enr- 
ve;  of  18H2  In  anoli  manner  as  to  avoid  the  neat  height  of  movablasImctDre  and  yet 
.  maintain  aiiQndimiiiiahed  wateonay,  the  lock  beingopen.    Tlie accompanying  aketoh 
on  tracing  paper  aliowe  this  eioas-Mction  and  two  airanKemeutB  of  tho  dam.    In  tlie 
i   flratof  these  there  aio  250  feet  of  movable  daq)  10  feet  high,  and  88  feet  6  feet  high. 
i   In  the  second  there  are  194  feet  of  movable  dam  12  feet  high,  and  88  feet  6  feet  high. 
In  both,  the  dam  riaee  to  I&  fiset  on  Uie  gauge  and  legte  either  on  top  of  the  low-anb- 
merged  permanent  dam,  or  on  a  floor  laid  m  an  excavation.    In  both,  the  areaa  snb- 
traoted  uylock-naUa  and  permanent  dams  are  practically  equal  to  those  added  by  ex- 
cavation, so  that  when  the  look-gates  are  open  and  the  movable  dam  down  the  flood 
area  is  the  sameasinananobstrnatedoroas-section.     In  the  eecond  case  the  top  of  the 
!  nermsnent  dam  is  placed  so  low  that,  the  water  standing  at?  feet  on  thegange,aboat 
;   drawing  S  feet  could  pass  over  this  dam.     Vessels  may,  of  conrso,  pass  tbrooffh  the 
open  luck  at  bigb  stages,  since  there  would  be  no  increase  of  current  tbrough  ft  save 
I  the  alioht  combing  aronnd  the  walls ;  bnt  the  wide  water-way  at  its  side  wonld  eer- 
I  laiuly  be  of  great  convenience  as  a  passing  place,  especially  if  a  considerable  settle- 
I   ment  should  grow  npnear  the  site  of  the  loaK.     Estimating  the  |>ermanent  dam  to  be 
of  an  avorase  thickness  of  12  feet,  there  would  be  about  60  cnbio  yards  of  it  in  tlie 
firat  case  and  50  cabio  yards  in  the  second.    In  estimating  tbe  earth  to  be  excavated 
it  is  necessaiy  to  consider  not  only  the  quantity  the  removal  of  which  would  permit 
the  uonstniction  and  manipnlatioD  of  the  movable  dam  In  a  sort  of  transverse  ditch,  bnt 
also  quantity  removed  in  cntting  down  the  sides  of  this  ditch  up  and  down  stream. 
Otherwise  the  water  wonld  eddy  in  this  ditch  and  tbe  cross-seotion  of  the  stream  at 
the  dam  wonld  notbeelBcient  &r  flood  delivery  as  elsewhere. 

Sapposetbe  approaches  to  be  brgun  atpointa  100  feet  above  andbelow  the  dam,  and 

to  be  made  by  removing  the  earth  lying  within  the  tight  linea  drawn  &om  all  points 

of  the  perimeters  of  the  areaa  of  excavation,  as  shown  on  the  oross-section  plotted,  to 

— -  point  of  tbe  bank  on  the  same  side  with  the  area  considered,  and  at  a  distuioe  of 

>rdown  stream.    There  wonld  be  four  such  pyramidal  volumes 


any  poi 
100  feet 


tion  of  tbe  proper  relation  that  should  exist  between  areas  of  excavation  and  of  the 
movable  and  permanent  parts  of  the  dam  mast  be  delayed  nutil  the  site  of  tbe  lock 
fsdoflnitelycbosen  and  tueformof  orosa^ectlon  accurately  known.  The  relative  coal 
of  permanent  and  movable  dam  per  linear  foot,  and  change  in  cost  doe  to  change  in 
height  of  movable  dam,  mnet  also  be  known. 

Some  such  combination  as  the  two  suggested,  of  permanent  and  movable  parte  in 
the  same  dam,  will,  I  believe,  beet  suit  tbe  needs  oi  tbe  case,  under  tbe  supposition 
that  the  bayoa  be  made  its  own  reservoir. 

It  remaina  tobe  said  concerning  the  water  supply  that  the  availability  of  Spanish 
Lake  as  a  sonree  of  supply  has  never  yet  been  cfetermined  with  ezaotneas.  Bnt 
•luce  this  report  wasbegon  I  have  made  examinations  of  it  sufficient  to  convince  me 
that  enough  water  may  Im  had  from  it  to  supply  deficiency  in  the  Teche,  and  that  it 
may  be  had  without  laise  expenditure.  Shoald  tJiis  expenditure  be  equal  to  oreven 
somewhat  exceed  the  difference  between  cost  of  dam  and  lock  without,  and  the  cost 
with,  extra  helsht  for  holding  enrplus  water  in  tbe  bayou  itself,  then  this  plan  of 
naing  Spanish  Cake  wonld  be  prelerable.  As  has  been  said,  the  high  pools  previously 
calculated  upon  might  cause  inconvenience  to  many  back  yards,  and  might  further 
interfere  witn  tbe  drainage  system  on  many  plantations.  The  area  of  Spanieh  Lake 
was  estimated  bf  AsMstaut  Engineer  Collins  at  about  6  square  miles.  Hardee's  offl- 
oial  map  of  Louisiana  makes  it  between  S  and  6 ;  my  own  estimate  was  the  same. 
Assume  the  area  to  be  6  square  mUes=139,39'i,000  square  feet — or,  we  may  say,  that 


a  daily  defioienoy  of  2,000,000  onbio  feet  for  seventy  days  soppUed.  Tbe  depth  I 
judge  to  be  irregular,  as  persons  who  have  made  chance  aonndingi  report  ttom  6  tu 
20  feet.     I  fuand  no  more  than  6.5  feet  out  to  a  distance  of  abooc  half  a  mile  fhim 


shore,  along  a  line  in  prolongation  of  tbe  line  of  the  small  canal  leading  to  Bayoc 
Teche  throngh  Keystone  plantation.  £veD  if  no  greater,  this  depth  Is  sufficient  for 
tha  purposes  in  view.  I  learn  filom  Mr.  Peters,  in  charge  of  the  Keystone  plantation, 
that  the  lake  varies  its  surface  level  about  2  feet  between  times  of  heavy  rains  and 
times  of  dtougbt.  When  seen  by  me  it  was  at  about  mean  stage.  This  mean  stage 
is  about  16  feet  above  low  water  of  tbe  Tecbe,  and  In  the  ditob  or  canal  now  connect- 
ing lake  and  bayoa  this  whole  fall  is  eflected  over  a  distance  of  about  half  a  mile, 
nearly  tbe  whole  of  the  first  mile  being  at  tbe  level  of  tbe  lake,  the  whole  length 
about  1.5  miles.  The  high  water  of  lS2  met  tbe  lake  water  in  this  canal,  and  there 
was  practically  no  fail ;  but  suppose  a  pool  be  raised  to  10  feet  on  tbe  Saint  Martina- 
TilleganKe,  givingSar6feet  at  Amanilville,  then  there  wonld  be  a  fall  or  8  or  10 
feet  &om  laite  to  hayon.    The  nearly  level  part  of.the  ditoh  referred  to  is  about  B 


1256     BEPOBT  OP  TEE  CHIEF  OF  ENGDIBEB8,  U.  B.  ABXT. 

fMt  wide,  and,  at  mean  stage  of  tli«  Uke,  about  2  feet  de«p.  It  can  be  deepened  la 
4  ffl«t  by  going  abont  100  feet  tram  Bhore  into  the  lake,  Ttiia  wonld  seonre  a  dmtk 
of  3  feet  at  low  water  of  the  lake.  The  bottom  of  soch  a  ditch  would  be  mboateoct 
above  the  pool  In  the  hayon.  Its  end  aboiit  one-lbird  of  a  mile  tiom  the  point  in  the 
gnleh  to  which  the  pool  wonld  ascend.  By  ptitclng  a  dam  In  the  ditch  at  the  end  at 
the  level  itretch  (where  the  cnt  throngh  tW  rtdgo  b^giDa}  the  delivery  might  be 
rarolated  and  meamred.  An  overfall  10  feet  wide  and  1  foot  deep  &om  comb  of  the 
&Qtciere«tof  dam  dolivera  33  cnbic  feet  per  second,  or!,851,200  cnbio  faot  per  daj. 
To  inoraaM  the  depth  of  the  pment  cnt  by  U  feet  ironld  roqaire  the  excavation  of 
abont  3,000  cnbio  yarda  of  earth.  This  wurk,  together  with  the  constmction  of  ■ 
tempoiaiy  dam  aronad  the  bead  of  the  canal,  permitting  dry  digging,  and  the  coa- 
atrnetloD  of  a  plank  dam  with  movable  top  at  the  l>a}-on  end,  woQltfnot  coat  more  thai 
tl.SOO.  TUa  b  far  less  than  the  coat  of  adding  3  feet  to  the  height  of  lock  and  dia 
over  that  neoeaaary  tor  glvjus  the  reqnlrpd  navigable  depth. 

The  oooal  Uea  entirely  withio  the  limits  of  the  Kcystoue  plantation,  and  1  wai» 
aored  by  the  owner's  agent,  Mr.  Pet«rs,  that  no  illfflcnltie&  wonld  be  plaoed  in  tfae  **; 
by  Ur.Pettibone,  the  owner,  bat  that  all  en couiagemeDt  wonld  bo  given  to  the m- 
terprlae. 

Near  the  weat  end  of  Spanish  Lake  la  fonod  the  head  or  month  of  BaTon  TcctK 
sometlmea  an  outlet,  aometlmea  an  inlet.  Another  ditch  connects  the  lake  with  ill 
twyon  at  a  point  aboDt  Smiles  below  the  Keystone  Ditch.  Thishas,  however,  neai^ 
ceoaed  to  carry  water.  The  take  seems  to  be  fed  by  springs  which  drain  a  oonetden 
Ue  area  of  land.  I  believe  itsnse  solves  IbeqaesUonof  natersnpply  in  a  certain  aei 
Inexpeoaive  way.  The  canal  enters  the  bavoD  at  a  point  abonttJniiles  abovetlw 
pnmslonally  selected  by  Assistant  Engineer  B.  C.  Collins  b»  thesitefor  the  lock,  il 
tbe  point  seleoted,  there  is  at  low  water  about  G  fe«I  <loptb,  but  between  tbia  ponB 
and  a  point  9  milea  further  down-stream  the  bottom  rises  In  many  places,  so  that  ■ 
eioavatlon  of  abont  30,000  cable  yards  wonlil  be  reqnired  to  give  a  depth  thronghod 
this  9  milea  as  great  aa  that  at  iho  propo«ei1  lock  site.  Below  tblsstretch  the  bottM 
'does  not  rise  appreciably  higher  than  at  ils  lower  cilremlty,  at  which  point  it  is  oeazli 
at  the  same  level  a«  at  the  upper  extremity.  There  is  little  to  determine  aelectioBW 
a  site,  save  this  consideration  of  bottom  le\'el.  The  banks  are  at  almost  nniflHi 
height  above  the  water;  the  chief  variation  In  cross-section  iscansedbytbefact  tha 
it  Is  somotimea  the  right,  aometimes  the  left,bauk  which  approaches  most  Dcarlya 
the  bayon,  while  the  distance  between  their  creste  remains  ationt  the  same. 

Theshoalest  water  betow  8alnt  Hartiosville  is  near  the  Keystone  Bridge;  the  lorf 
ahonid  be  placed  somewhere  below  thiseitenslvo  shoal.  There  Is  apointaboathaUi 
mile  lower,  where  the  water  te  &  feet  deeper  tbnn  at  the  bridge;  Mr.  PettiboM^ 
plantation  Is  on  one  aide,  lime.  Delobonssaye's  property  on  the  other.  Both  tbi> 
parties  wonld  act  reaaonably,  if  not  generonsly.  toward  tha  enterprise.  The  sile  s 
well  snlted  t«  lock-conatruotion.  At  a  point  about  S  miles  lower,  however,  it  tb 
point  heretofore  proposed,  and  escepttbat  theripariau  on-ners  are  rather  faan)  todni 
with,  is  better  salted  than  the  npper  point,  in  tbot  the  bottom  Is  abont  1  foot  Iowr 
The  riparian  owners,  when  qnestioned  abont  the  matter  about  two  years  ago,  d» 
manded  $1,200  and  |1,000,  respectively,  for  a  strip  about  1,000  feet  long  and  50  ttfl 
wide,  measured,  I  presnme,  from  low-water  mark.  The  width  of  these  atrips  '» 
scarcely  as  much  as  would  be  desirable  during  constrnction.  The  prices  asked  «> 
mnch  more  than  the  land  is  worth.  Of  course  atl  difflcnUlcs  (vith  riparian  owma 
may  be  avoided  by  condemnation  of  the  desired  property.  As  before  utated.  therein 
at  a  point  about  0  mUes  farther  down-stream  another  favorable  site.  The  bottomii 
here  nearly  a  foot  lower  than  at  the  point  lost  coniidered.  The  adviintage  to  be  bad 
here  ia  that  no  dredging  need  be  done,  as  all  the  bar^rlaiua  higher  than  the  sill  of  tb 
lock  wonld  be  up-Btr«am  and  boats  of  heavier  drangbt  could  reach  the  lock. 

Bo  for  as  initial  expense  is  concerned,  the  cost  of  a  slight  increase  in  height  otWt 
and  dam  wonld  probably  be  ofiset  by  the  money  saved  on  dredging.  Bat  It  shooU 
be  remembered  that  even  if  dredged  down  to-day,  the  bars  would  probably  refbmit 
the  course  of  a  few  years,  while,lf  left  np-etream  of  the  lock  Ihey  cease  to  be  tnDbl^ 
some,  certainly  for  many  years.  Croaa-aection  SSS  of  the  survey  of  1883,  taken  froa 
the  locality  cousidered.  Is  plotted  and  submitted  herewith.  lu  thiscaael  havesn^ 
posed  the  lock  t«  be  placed  outside  tha  low-wat«r  tine,  inside  the  high-water  Udl 
The  slope  of  the  bank  is  soch  that  for  a  lock  rising  to  10  feet  on  the  gauge  the  whok 
space  oconpied  be  excavated.  In  this  vay  a  large  area  is  added  to  the  flood  wat«- 
way,  permitting  the  construction  of  a  considerable  amount  of  permanent  dam  viti- 
out  diniinisbiDgtbecross-sectiun.  Althongh  the  height  oflock  and  dam  ia,  intbt 
present  dIscuuTon,  considerable  less  than  was  before  supposed,  yet  this  height,  raths 
the  area  between  crest  of  dam  and  bottom,  Isso  large  afraction  of  the  whole  flood  am 
that  it  is  still  important  to  make  a  part  of  the  dam  movable,  or  to  supply  iocreuci 
area  in  time  of  flood  by  large  alnicea.    The  advantages  of  the  movable-dam  sptca 
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have  already  been  ihown,  in  the  com  refom-d  In.  In  the  case  now  considered  I  giTe 
data,  flrat,  under  the  Boppoaition  of  acomUnatioD  of  permaoeDt  and  movable  dam: 

Area  added  to  water-na;  by  lock  excavation aqnare  feet..  750 

Area  anbtractcd  from  ^ater-way  by  permanent  dam do....  730 

Volume  excavated  for  loch,  80  by  20  by  400  feet cubic  feet..  640,000 

Volnuioescavatcd,  upper  approach,  50by  tr>  by  400feet do 300,000 

Volume  excavated,  lower  approach,  50  by  ID  by  400  feet ., do 300,000 

Volume  excavated  for  permanent  dara,  SOO  by  3  by  SO  feet ...  * do 12,000 

Volume  excavated,  total ; do t,SSS,000 

Volume  oseavateil,  total ."1 CDbicyardi..  4fi,370 

Volume  inasoDrv,  lock-wall  and  bays,  16  by  6  by  80n  feet cnbio  feet ..  72,000 

Volume  masoury,  floor  andfonudation,  60  by  5  by  400 feet do....  160,000 

Volume  maioury,  pcnn.tueutdam,  10  by  730  feet do 7,300 

Volume  muaonry,  foundation  dam, 200  by  2 by  20 feet do....  16,000 

Volume  m aeon Tj,  total ; do 255,000 

Volume  manonry,  tolal cable  yards.-  9,455 

Length  of  movablu  defm feet..  95 

Height  of  movable  dam do 9 

Heicht  of  permanent  dam,  average do-...  3.6 

Double  row  sheet-piling  across  bayou do....  260 

Lumber  feet,  £60  feet  by  3  Inches  byO  fept=l 4,680 

Lumber  feet,  in  12  inches  by  13  inches  grillage  under  loch-floor £(4,000 

Wei;:ht  of  masonry,  at  140  pounds  per  cnbio  foot  (concrete). pounds..  28,Ki0,D00 

Weiclit  of  lockful  of  water do.-.   14,400,000 

Weight  of  grillage do....  565,000 

Weight  of  gates  und  connecting  iroD do....  176,000 

Weight  of  movable  dam  and  attoofamentit do 100,000 

Wciuht,  tolal do....  43,610,000 

NnmbiM'  of  piles  for  foundation 700   . 

Average  load  piles  not  assisted  by  earth pounds. .  62,900 

Feet  of  ooffar-dam 500 

Cost  of  U.455  cubic  yards  concrete,  at  tlO |94,550  00 

Co»t  of  24,000  feet  cypreaa  lumber,  at  $15  per  U 3,600  00 

Cost  of  TOO  piles  driven,  at  $8  per  pile,  driven 5,000  00 

Coit  of  46,370  cubic  yards  earth  exuavatod,  at  25  centB 11, 59^  00 

Cost  ofS5  feet  movable  dam,  at$lUO 9,500  00 

Cost  of  two  seta  gatbS,  at  (5,000 10,000  00 

Cost  of  iron  holts,  &.o 1,000  00 

Cost  ofGOO  feet  eoffer-dam,  at  115 7,600  00 

Cost  of  loch -keeper's  bonae 1,500  00 

Cost  of  laud  near  lock 1,000  00 

Coatoflabor  not  above  estimated  in  coat  material 30,00  00 

14B,H42  00 
Add20percaot.contiDgenctGa 29,768  40  " 

Total 178,610  40 

To  change  this  estimate  to  that  for  the  case  of  permanent  dam  thnugboat  and 
excavation  on  the  side  for  increased  water-way,  we  snbstntot  95  fbet  movable 
dam,  at  9100 $9,600 

And  we  add— 

7,407  cubic  yards  excavated,  at  25  cents 1,662 

5d8  cubic  yards  masonry  (, concrete),  at  t'O 6,880 

7,738 

Or  we  reduce  Drst  estimate  of  $148,642  by  $1,768,  making  it  $147,074,  practically  the 
the  same.  The  excavation  of  74.07  oubio  yards  earth  is  to  gain  at>out  1,000  squoi* 
feet  cross-auction  occupied  by  the  movable  dnm,  now  replace<l  by  permanent  strnct- 
nre;  a  sloping  approach  al>ove  them  300  feet  long,  nud  a  slope  btlowthedam  lOOfeet 
long,  (irevent  an  eddy  otherwise  to  be  expected  in  a  endden  widening.  This  out  is 
filled  only  at  high  water,  the  upperend  not  Iwing  cut  through  the  natantl  bank.   Ttw 
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■in»U  difference  in  coat,  even  If  no  ezcaTation  were  made,  is  moie  than  ofiMtlijii 


IB  determined  by  the  formal*, 


in  Ttliioh  E  =  thtoknew  of  concrete  floor,  1  =  width  of  look,  kz=lift  of  lot^aaii 
allowable  preaaaK  on  sqaoce  meter  of  concrete ;  tba  linear  element*  ftll  is  ~^ 
ThUformnlagiT«a6.Vfeet  as  thloknen  of  concrete.  Aa  I  hare  Bnppoaed  the  i. 
to  be  laid  on  a  wiUd  grillage  of  12  by  12  feet  limber,  this  dimension  ial«dnced.  1 
fotuinla  is  intended  to  give  a  large  leeolt ;  11  is  taken  from  De  LagiemA.  LeBgtti 
head  and  t^l  bay  walls  are  from  Rankin's  fotmolas ;  the  thickness  of  obambcr-vi 
Isfoond  by  the  oidinary  formalasfor  retaining-walls.  Thicknesaof  thedamispls 
at  such  a  figttte  as  to  lesvo  a  lane  safety  marein  beyond  the  known  preeaoie.  'i 
cost  of  movable  dam  is  based  onflgnres  taken  uom  leporta  of  H^Jor  Merrill,  Cm]* 
EnginceTS ;  the  Chanoine  wicket  is  contemplated,  but  sbonld  farther  atnd^  ik 
^ater  QCuees  in  somo  otlier  type,  the  cost  would  not  probably  largely  vary  feat 
tunates.  Tbo  Chanoine  wicket  will  certainly  answer  the  porpose,  but  is  not  »ugfff 
as  absolutely  tbe  beat  lor  the  pnrpoBe.  I  will  insert  here  a  short  calovlation,  wk 
shoald  have  appeared  above,  showing  tbe  effect  of  a  permanent  dam  ia  rainiigi 
Hood-sarfoco  noar  the  dam.  Tbe  formula  nsed  is  taken  fh)m  Traatwine  audi)! 
proximate  only.  Incressad  heifibt  above  dam^  height  of  natural  flood-anrflMe  sti 
crest  of  dam 


I   s  /  (flood  dlMhsttel' 
"*"  1/  t  X  (laDltk  o/dsm)^ 


As  has  L>een  seeu,  the  flood  discharge  at  15  feet  on  gauge  is  abont  8,250  eubio  1 
pet  second.     Sappogo3,a50cnbiefeetpBssthjoagh  the  open  look;  then,  tbo  dam  bs 

ot  10  feet  on  gango  iocrottsed  of  height  =  5+V7X355i=6.1  feet;  hence   a  IS-i 
flood  woold  be  combed  up  to  IS.l  feet  ou  the  gangc. 

The  weight  on  tbo  piles,  30  tons,  is,  under  the  cironmstancee,  a  sofo  load.  A  stnt 
of  bine  clay,  1  sra  Informed  by  Mr.  Bnrbank,  formerly  State  engineer,  ia  foondl 
3  feet  Imlow  tbe  bayoo  bottom,  overtopped  by  sand.  In  the  estimates  mad*  tbiir^ 
Is  sapposod  to  l>e  Temoved.  In  this  blue  clay  the  piles  wonld  be  driven,  snd  on 
clay  would  rest  the  floor.  In  case  of  a  monolithic  structuie,  such  as  that  pTopo) 
it  might  be  thoaght  that  distribution  of  pressure  of  so  large  an  area  wonld  w> 
Dunecesaary  a  pile  fonndation. 

A  French  authority,  Minard's  "Navigation  dee  Bivi^res  et  desCanam,"  t..  , 
dertho  heading  "Soilinoomprossible,  but  liablotoaconr,  sand,  f^ave1,"&o.:  "Fas 
dirsotly  on  the  soil,  and  give  the  floors  a  thickness  of  fivm  i  to  6.5  feet,  depend: 


>st4>p  it  entirely.  Tbe  effect  of  this  undor  current  of  water  is  to  canso  annp< 
ion  the  floor  of  the  lock  whenever  the  chamber  ia  empty.  This  upward  pR 
um  luust  be  met  by  dead  weight  or  by  weight  aided  by  tenacity.  If  we  use  doiIi 
but  couorete  it  will  resist  partly  by  its  wei(;ht  and  partly  l>y  its  construction  as  ■  mo 
lithwith  its  ends  flrmly  held  under  the  side-walls.  If  we  fill  the  area  with  pilcsi 
■  '  ■  .....  "tin  the  spaces  between  the  piles  we  will  then  have  a  "" 


ancs  due  to  the  weisht  of  the  concrete  in  water,  inoraosed  by  the  reMstoace  of  < 
piles  to  extrootiou,'"  Following  this  is  his  recommendation  of  piles  and  platform 
which  the  concrete  floor  is  placed.  This  he  calls  tbe  Frenoh  method,  and  lie  pref 
It  to  that  ofpnttiag  the  concrete  below  the  platform  (a  method  some  limes  asedinii 
country),  beconse  the  oonorete  may  sink  into  voids  caused  by  settlement  or  otbenri 
thus  becoming  detached  from  the  piles  and  from  the  nnder  surface  of  the  platto 
leaving  the  latter  to  sustain  alone  tbe  upward  thrust.  I  belive  if  the  grillage  a 
sisted  of  two  layers  of  beams,  the  lower  resting  on  tbe  heads  of  piles,  level  with  I 
around,  the  upper  at  right  angles  to  tbe  lower  and  bolted  to  tbem  without  being 
into  each  other,  or  if  at  all  only  3  or  4  inches,  and  the  conctete  laid  on  the  groa 
nnder  and  around  and  above  this  upper  layer  of  grillago-beams.  that  both  timber  i 
masonry  would  act  always  tOEBther  in  bearing  both  op  and  down  pressures,  Orift 
one  layer  of  timbers  be  nsed,  with  interval^  and  restino;  on  the  beads  of  piles  ( 
*l>outl  foot  above  tbe  earth  floor,  the  oonorete  beinKlaio  on  the  earth  and  boilt^ 
to  o  proper  thlokneM,  a  bond  would  be  formed  which  would,  as  before,  develop  I 
leaistance  of  the  piles  against  strains,  np  or  down.  By  this  means  the  tbioknM 
concrete  oonld  safely  Im  diminished  below  tliat  required  by  De  Lfwr4m<  forma 
As  it  was  my  deeirS  to  make  a  perfectly  safe  estimate,  I  have  adhered  In  all  casN 
Urge  rather  than  merely  safe  dimenslona.    I  beliers  that  study  in  detail  would  ' 
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vdop  th«  pOMibillty  of  lower  prices  in  Hveral  elementa  of  tbe  coDatractioa,  bot  in 
tliia  pNlinilnafy  atody  I  civs  only  wh»t  •eema  to  me  fitaiea  that  will  Dot  disappoint 
by  proving  too  small.  Tnns  it  may  be  found  that  brick  iroald  be  oheaper  than  con- 
crete in  the  constrDction  of  the  lock-iraUs. 

A  tlionsand  brick  will  lay  abont  1.6  cnbic  yards  of  masonry,  wbich  will  weigh 
aboal  OS  inncb  as  an  eqaal  quaiitlty  of  concrete,  tba  bricks  beingbest  pressed  qaality. 
They  can  be  laid  for  (5  per  thonsand,  and  wonlil  now  cost  about  |25  bonght  here  and 
delivered.  A  cnbic  yard  woald  then  coat  abont  118.  I  believe  tliia  figure  micht  be 
rendered  bv  baviog  the  bricks  specially  made  at  or  near  tbe  site  of  the  lock.  Bricks 
are  made  all  along  tbcTeche,  bat,  so  far  as  1  know,  none  of  extra  qnality.  It  is  fair 
topresnme  that,  sioce  tbe  proper  soils  are  found  near  Saint  MartiDSville,  bricks  of  de- 
sired qnolity  miKht  be  made  at  less  cost  there  thao  tbey  could  Im  bad  transported  from 
a  distance.  Ominaty  Ikanl  brick,  sncbasarensedforpavementsin  tbiaoity,  if  booght 
here,  wonJd  cost  when  laid  at  Saint  UartiDsville  abont  tl3.S0  per  cnbic  yard.  Boagbt 
in  tbe  conntry  snch  brtok  wonld  ooet  about  $8  per  cubic  yard  laid.  But  masonry  of 
•neb  brick  bas  less  apeci&o  gravity  than  concrete.  When  dead  weight  is  a  coDsidero- 
tioD,  the  cost  of  tbe  etrncture  wonld,  therefore,  be  tbe  some  as,  or  greater,  in  brick 
than  Id  concrete.  The  cheapest  coDstmotion  wonld  doubtless  be  of  timber,  so  far  as 
Initial  cost  is  concerned.  But  the  gieatei  cost  of  repair  and  the  shorter  life  of  sncU 
a  lock  make  it  advisable  to  tnoDr,  tben,  greater  in itiat  cost  of  masonry.  What  bas  been 
■aid  of  the  lock  masonry,  is  also  troe  of  that  part  of  the  permanent  dam,  not  lopped 
by  the  movable — namely,  that  a  change  of  material  nay  result  inan  economy  in  tbe 
construction  that  the  saving  will  not  be  great. 
From  the  foregoing  I  draw  these  cooolasione: 

First.  Water  enough  to  supply  any  deficiency  in  the  bayou  itself  may  be  bod  from 
Spanish  Lake. 
Second.  This  water  can  be  bad  at  a  cost  of  about  tl.500. 

Third.  The  best  position  for  tbe  lock  is  at  a  point  abont  14  miles  below  Saint  Hor. 
tinsville,  because,  (a)  all  dredging  is  avoided ;  (6)  asligbt  inoTcase  of  possible  draught 
ia  obtained. 

Fourth.  Part  of  the  dam  should  be  movable,  because  (a)  a  wide  navigable  pass  is 
made  available  at  high  water;  (b)  it  offers  tbe  beat  means  of  retaining  tbe  normal 
crosB-sectioD  at  flood  stages. 

Fifth.  A  horizontal  line  drawn  tbe  10-foot  mark  of  the  Snint  Martinsville  gauge  ie 
6  feet  higher  than  the  bayon  bottom  at  Amaudville;  hence  the  crest  of  the  dam  should 
be  held  at  that  height. 

Sixth.  The  foot  of  tbe  movable  dam  should  be  held  at  or  near  the  teroof  the  Saint 
HartioBritle  gauge,  thus  permlttiog  nntDterrrupted  navieation  when  the  gauge  reads 
0  feet.  The  wnter  haviog  its  natural  slope  at  this  reading,  5  feet  can  be  carried  to 
Amaadvtlle. 

Seventh.  Lock  and  dam  can  be  built  for  abont  1175,000,  the  masonry  being  wholly 
or  lareoly  of  concrete. 

Eighth.  This  estimate  of  cost  may  be  too  large,  but  it  is  not  too  small. 
MIntb.  The  estimates  of  dlmensioDa  may  in  many  caaea  be  rednced  by  more  detailed 
atndy;  they  would  rarely  be  tucreased. 

Tenth.  A  lift- wall,  rising  to  4  f^et  on  the  gauge,  can  be  built  at  the  upper  end  of 
tliu  lock,  thus  diminishing  cost  of  upper  gates  and  oostofexoavatitig  upper  approach. 
I  bad  intended  to  include  in  this  report  some  stndy  of  the  general  relations  between 
velocities  in  different  parts  of  tbe  cross-aection  of  a  stream.  As  these  matters  ore  not 
necessary  to  the  discnssion  of  plans  for  the  lock,  consideration  of  them  will  bo  pre- 
BBUted  separately. 

Very  respectfully,  yonr  obedient  aervaut, 

O.  T.  CfiOSBT, 

F%r$l  Ueuleitant,  Rtatneer*. 
MhJ.  W.  H.  Hkuer, 

Corjit  o/Bngiktwt,  V.  3.  A. 


TUe  project  was  adopted  in  1880,  the  object  being  to  coaoect  Bayoa 
Tecbe  witli  Grand  Lake  at  Cbareoton  by  a  canal  a  Uttle  over  a  mile  in 
length,  6  feet  in  depth,  and  50  feet  wide  at  bottom.    Careful  exainina- 
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tiOQ  of  tbe  locality  developed  the  fact  that  the  differeoco  in  wata-M 
between  the  Bayou  and  Grand  Lake  was  variable  and  as  innch  si 
feet  4  inches,  and  that  in  the  event  of  a  narrow  or  &0-foot  cat  then- 
rent  would  be  so  rapid  as  to  probably  econr  the  banka  unless  a  lockve 
interpoeed,  bat  that  if  a  cat  100  foet  wide  at  bottom  be  made  thelv 
conld  be  dispensed  with. 

The  cost  of  the  60-foot  canal  with  lock  was  estimated  to  be  aboatfe 
same  as  the  lOOfoot  canal  witbont  the  lock,  and  the  latter  wooUk 
very  mnch  more  desirable  and  cost  much  less  for  ruaintenance. 

March  3, 18S1,  Congress  appropriated  (25,000  to  commence  this  vm, 
the  estimated  cost  of  which  was  175,000.  It  was  shown  that  the  tf 
of  the  work,  if  done  by  constractioo  or  purchase  of  plant  and  lari 
labor,  would  be  much  less  than  if  done  by  contract.  The  amooKf 
money  available  would  not  warrant  the  commencement  of  the  wwi^ 
either  plan ;  hence  the  actual  work  of  digging  or  starting  the  caiui  to 
not  yet  begun. 

The  land  on  which  the  canal  was  to  be  dug  and  ceseion  of  janfr 
tion  were  given  to  the  United  States,  the  necessary  surveys  were  mit, 
the  level  lines  run,  lines  located,  and  tide-gauge  observations  weres- 
lated,  plotted,  and  studied. 

This,  together  with  the  necessary  engineering  and  ofBoe  expensa.!- 
volved  a  cost  of  $2,899.95.  Should  the  canal  ever  be  cut  it  wodUb 
of  local  importani^e  and  shorien  the  transportation  route  of  rafts  of  If 
from  Grand  Lake  into  the  Teehe  by  about  75  or  80  mile^. 

It  is  not  thought  it  would  benefit  steamboats  plying  on  the  M 
(the  richest  sugar  country  in  Lonisiana)  or  the  planters  to  any  greiif- 
tent,  tor  the  reasons  that  the  plantations  are  on  the  bayou,  tlie  sni^ 
must  go  up  the  bayou  aud  tlie  products  of  the  plantations  mnst  tf 
down  the  bayou,  and  thence  by  the  regular  rail  or  water  routes  toS' 
Orleans.  In  my  judgment  it  would  be  much  better  to  defer  atartingdi 
canal  until  it  is  known  definitely  what  disposition  is  t«  be  made  brfe 
Missisttippi  Biver  Commission  of  the  bead  of  the  Atchafalaya  ^it 
Any  changes  in  this  now  very  important  stream  will  affect  the  trtf- 
levels  in  Grand  Lake  and  Bayou  Teehe,  and  may  require  a  cban^i 
the  whole  project  for  the  canal.  As  the  money  appropriated  will* 
make  a  through  cut,  and  tbtrcfore  not  benefit  navigation  or  comnM 
to  the  biigbteat  extent,  and  if  done  by  contract  will  cost  fully  oue-ttf 
more  than  if  a  contraet  could  be  made  for  the  full  cut,  it  is  i  ' 
mended  that  no  work  be  commenced  on  this  canal  until  the  ai_ 
neceBsary  to  complete  the  same,  viz  $75,000,  has  been  appropriated^ 
becomes  available ;  nor  is  it  supposed  benefits  to  commerce  will  tqri 
or  approximate  what  the  canal  will  cost. 

Money  statement. 

July  1,  tSSS,  ftmoiiDt  ftvailable t3S,Ut^ 

Jnlj  1, 1836,  amount  ftvnilttblo 88,  J»^ 

rAmannt  (estimated)  reqnired  fbr  oompletioD  of  existinR  project SO.CIVM 

J  AmonnttbateaQljopro&taklyeipendediiiflBcalyearendiagJiiaeSOilSeS    7<,1<B* 


mzecDy  Google 
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R7. 

IMPROVEMENT  OF  BAYOU  BLACK,  LOU18UNA. 

Examination  of  this  bayon  was  ordered  by  act  of  Googress  of  Jnne 
14, 1880.  PreliminaTy  examination  was  made  in  Jannary,  1881,  and  a 
partial  report  made  February  2, 1881,  fnll  report  being  prevented  by  thd 
failure  of  the  employ^  who  made  the  examiuation  to  xnbmit  report, 
tliough  freqneutly  directed  to  do  so.  On  March  3,  18S1,  (10,000  was 
appropriated  for  this  work. 

With  the  annual  report  of  1881  was  published  a  full  report  of  a  pre- 
liminary examination  made  by  an  assistant  engineer,  in  which  the  con- 
dition of  the  bayon,  as  indicated  below,  was  clearly  represented.  Ap- 
propriations made  in  1883  and  1834  amount  to  $25,000. 

In  an  inspection  of  this  bayou  made  in  April,  1885, 1  made  notes  and 
observations,  and  on  them  base  the  following  report  and  deductions: 

From  the  village  of  Tigerville  to  the  spot  where  the  dredge  is  at  work, 
about  10  miles  above,  the  Bayou  Black  has  now  a  depth  of  5  to  6  feet 
of  tidewater — the  width  of  this  water-way  varies  from  45  to  100  feet. 

The  greater  portion  of  this  10  miles  has  been  worked  over  by  the 
dredge,  and  the  last  4  miles  ispracti(jallyacanalin  the  bed  of  the  bayou, 
which  has  been  dug  by  the  dredge.  As  fast  as  the  digging  progresses 
the  ditch  or  canal  which  is  being  dng  becomes  filled  with  tide-water, 
bat  that  portion  of  the  bayou  in  front  of  dredge  is  so  filled  up  with 
sediment,  grass,  logs,  roots,  and  stumps,  and  contains  so  little  water, 
that  at  present  it  is  impossible  to  float  the  lightest  skiff. 

When  the  examination  was  made  in  April,  1885,  and  resulted  in  a 
stoppage  of  the  work,  priucipRlIy  because  the  appropriation  was  about 
exhausted,  I  doubt  if  there  was  50  gallons  of  water  per  minute  flowing 
in  the  bayon,  and  a  few  days  before  this  the  ground  in  front  of  the 
dredge  w»s  bo  hard  that  it  became  necessary  to  hire  4  mules  and  a 
plow  to  break  the  ground  so  that  the  dredge  could  work. 

In  fact,  following  the  rank,  tall  grass  growing  in  the  old  bed  of  the 
bayon  is  the  practical  method  of  tracing  its  course. 

From  the  point  where  the  dredge  has  now  stopped  working  to  the 
town  of  Honma  via  the  line  of  the  bayou  (the  proposed  improvement) 
is  14  miles  in  length.  The  bed  of  the  bayou  is  filled  up  with  mud  and 
obstructionsvery  nearly  to  the  level  of  the  roads  00  each  side  of  it;  so 
that  to  complete  the  work  contemplated  will  yet  practically  reqaire  the 
digging  of  a  canal  45  feet  wide  by.0  feet  deep  by  almost  14  miles  in 
length. 

The  mack,  &c.,  thrown  out  of  the  canal  is  so  oozy  or  semi-flaid  that 
much  of  it  will  run  back  into  the  canal,  and  it  is  probable  that  a  pile 
and  timber  revetment  may  have  to  be  bnilt  over  a  considerable  portion 
of  the  route  to  prevent  this. 

On  each  bank  of  the  bayou  is  a  wagon-road  25  to  40  feet  in  width, 
just  beyond  which  are  the  fences  of  plantations  and  small  forms.  The 
mack  mnst  therefore  be  thrown  on  the  road,  obliterating  that  on  one 
eide,  perhaps  on  both,  and  making  either  of  them  for  the  time  being  al- 
most if  not  entirely  impassable. 

When  the  canal,  or  ditch,  shall  have  been  completed  to  Hoama  it  will 
enable  small  boats  (probably  flat-boats)  to  carry  sagar  and  the  material 
products  of  the  conntry  from  the  plantations  bordering  on  the  bayou 
from  Tigerville  to  Honma,  an  extreme  distance  of  aboat24  or  25  miles. 

The  estimate  for  completing  this  improvement,  by  M^or  Howell,  Id 
It^l  was  t47,520 ;  of  this  amount  nearly  t26,000  has  been  expended, 
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of  which  aboat  $4,500  was  nsed  Id  part  payment  for  the  baildio]^  rii 
dredge-boat  now  ia  nseiu  dutting  the  canal.  Thia  woald  leave  tXifl 
eipeoded  in  actual  dredging  about  10  miles  of  bayoc,  a  cooBidenk 
portion  of  which  was  already  open  bayon,  and  between  14  and  15 1* 
of  bayou  yet  to  be  opened  ;  the  average  quantity  of  material  tobei 
moved  in  each  mile  of  cutting,  1  estimate  to  be  nearly  double  vbKi 
was  in  the  preceding  10  miles  already  opened,  and  therefore  eatiBtfi 
the  cost  nearly  twice  as  much,  or  $4,000  per  mile.  As  there  tnf 
aboat  14  miles  of  cut  to  be  made,  the  estimate  for  completing  thii  ii 
should  be  14x$4,000=$56,000.  This,  together  with  the  $25,0008 
pended,  woald  be  $81,000,  an  ezceea  of  $33,480  over  the  originils 
mate  for  completing  the  work.  It  is  barely  possible  that  this  estinl 
for  completion  may  be  too  great,  but  when  the  snnken,  imbedded  h; 
stumps,  roots,  thrown  up  by  the  dredge  all  along  the  embankment! 
seen,  no  prudent  engineer  would  submit  a  smaller  estimate,  and  1  i 
warranted  in  saying  that  no  contractor  would  make  a  contract  to  dot 
work  required  even  on  this  estimate.  Moreover,  in  pashing  the  in* 
to  advantage,  the  engineer  in  charge  of  this  improvement  bas  neve< 
timated  less  than  $  10,000  to  be  necessary  for  any  one  year's  work. 

Suppose  the  remaining  14  miles  were  cut  to  Hoama.  Here,  by) 
opening  an  old  canal,  now  deteriorated  into  a  shallow  ditcb,  connecli 
may  be  bad  with  the  Bayon  Terret)onnc.    The  cat  is  abont  1  milelc^ 

SnpposA  this  done  and  the  Terrebonne  improvement  completril 
this  point  also,  the  result  nould  bo  that  planters  along  the  Black  a 
Terrebonne  conid  nse  these  connected  canals  (for  such  would  > 
l>ayou8  be)  to  get  their  products  to  the  railway  station,  whence  b^B 
to  Sew  Orleans,  abont  70  miles,  or  to  ship  by  water  throagh  fiat< 
Terrebonne  and  Black,  Bayon  Gh£ne,  Bayou  BcBufjAtchafalayaBl* 
and  Mississippi  River  to  ISgw  Orleans,  abont  400  miles. 

It  is  reasonable  to  suppose  that  the  railway  rates  for  carrying  fRi{| 
less  than  70  miles  should  be  lesn  than  that  of  water  routes  neariji 
t  imes  as  long.  The  advantage  to  the  planter  in  having  the  improves' 
trade  is,  therefore,  simply  the  saving  in  cost  and  time  to  him  in  H 
mansportation  or  hauling  his  product  from  his  plantation  by  wa]^< 
by  canal  to  the  nearest  railway  station.  On  or  near  the  Bayon  Black,)* 
25  miles  apart,  are  two  railway  stations,  Tigervillc  and  Hoama;  tb> 
fore,  the  longest  haul  to  nearest  station  would  be  12^  miles,  or  an  ai* 
age  haul  of  6^  miles.  Is  the  Government  justified  in  cutting  a  ctt' 
for  that  isjust  what  isbeingdonein  improving  Bayou  Black,  theio^ 
estimated  cost  of  which  is  $47,620,  lor  the  sake  of  saving  to  thepU** 
the  difference  between  CJ  miles  of  wagon  and  canal  transportattoDt 

The  improvement  at  its  best  is  simply  a  local  one  and  only  ben* 
the  people  living  on  or  near  the  bayou,  and  can  in  nowise  be  considn 
a  public  necessity,  but  as  it  has  been  begun  by  authority  of  Congfl* 
and  $25,000  has  been  spent  on  it,  if  the  work  were  now  stopped  Ij 
greater  portion  of  this  money  woald  bo  wasted.  It  is  therefore  hssw 
&at  the  work  will  becontinned  to  completion,  and  in  this  event  do  W 
than  $10,000  should  be  appropriated  for  the  fiscal  year  ending  JaneX 
1887. 

It  must  be  distinctly  understood  that  while  I  do  not  recommend^ 
Congress  appropriate  $10,000  for  the  year's  work  because  it  will  bea* 
tbe  Government  or  the  people  in  and  near  Bayou  Black  to  this  eitM 
it  is  simply  because,  in  an  engineering  point  of  view,  this  is  the  W 
amount  of  money  that  can  be  advantageously  expended  in  doing^ 
uomical  work,  provided  Congress  intends  to  continne  this  Improven^ 

Daring  the  past  fiscal  year  the  dredge-boat  for  thia  work  was  bi>* 
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to  a  private  contractor,  by  order  of  the  houorable  the  Secretary  of  War. 
It  was  asedon  Hed  River,  Loaisiana,  and  rent  received  for  same  for  116J 
days,  at  $20.00  per  day— total,  $2,330.00.  This  amount  was  credited  to 
the  appropriation  for  Bayou  Blact,  and  permitted  the  repair  of  tbe 
dredge. 

Tbe  boat  bus  been  lyiog  at  Morgan  City,  La.,  since  it  was  returned 
by  )  be  contractor,  December  2, 1885.  Here  the  repairs  bave  been  made 
by  bired  labor  and  purcfaase  of  material  in  open  market.  The  dreilge 
is  Dotr  in  fair  onler.  All  repairs  have  been  made  that  arc  necessary  to 
enable  the  dredge  to  be  set  to  work. 

JUon^  ttatement. 

Jolvl.  ISBo,  am OQDt  available fH27  68 

I>«ceiDber5ao(112, 18%,  amonDtrcceiTedfor  rent  of  dredge-boat 2,330  00 

S,;67  68 
Jnly  1,  1Br6,  amoDDt  expetid6d  daring  fiscal  year,  exolmlTa  of  liabilitiea 
outstaading  Jal;  1,1885 2,62$  67 

July  1,  1886,  amoDDt  available 431  8! 

{Amount  (estimatad)  lenDiredforoomplfltion  of  ezittlDgpcoleot 66,000  00 
AinouDttbatcaQbepTobtablycxpeDdodmBi)CaljeaTeDa[iiKjDiie30,ie88    10,000  00 
Sabmittcd  iu  compliaDce  witli  reqairemeotB  of  Hotion  2  of  river  and 
Iiarbot  acts  of  1866  and  l^e&T, 
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I'he  orifnnal  project,  made  in  I8?d,  contemplated  (1)  the  closure  of  a 
Damber  of  outlet  bayous  on  the  south,  or  right  bank  of  the  stream,  for 
the  purpose  of  cutting  away  Little  Devil  Bar,  near  the  mouth  of  the 
Conrtableau ;  (2)  the  coustrnction  of  locks  and  dams,  carrying  slack- 
water  navigation  to  Port  Barrg  (17  miles  above  the  mouth)  by  the  first 
set  and  to  Washington  (28  miles  above  the  month)  afterward. 

The  estimated  cost  of  the  work  was  $40,000,  afterward  increased  to 
$78,600.  Subsequent  investigation  as  to  the  probable  cost  of  lock-con- 
struction in  this  section  of  the  country  lead  me  to  believe  that  even  thia 
Becond  estimate  is  too  small. 

As  appropriations  became  available  several  dams  were  built  across 
outlet  bayous,  and  the  result  was  a  very  marked  deepening  of  the  bar 
at  the  month  of  the  bayou,  by  as  much  as  3  feet  in  two  days. 

One  of  these  dams  was  afterwards  reported  cut  by  the  swampers, 
■with  whose  logging  operations  it  may  have  interfered;  the  result  wag 
that  in  1884,  Immediately  after  the  dam  was  opened,  the  bar  shoaled  as 
mach  as  4  feet. 

During  the  fiscal  year  1884-'85  a  quarter-boat  and  flat-boat  pile-driver 
were  built  for  use  on  thisbayon.  High  water  prevented  their  nse  until 
AagDSt,  1885.  Work  was  then  begnn,  following  plans  submitted  by 
Captain  Turtle  in  a  letter  dated  November  28, 1884,  and  containing  ex- 
planation of  conditions  originally  existing.  (See  report  for  last  fiscal 
year.) 

Tbe  construction  of  two  dams  was  acoomplished,  one  at  Little  For- 
doche,  under  Lieut.  O.  T.  Crosby;  and  one  at  Big  Fordocbe,  nndur 
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Saperiotendent  0.  D.  Aoderson.  Tbo  conBtractioD  of  the  former  «u 
interfered  witb  by  s  sadden  rise.  The  completion  vaa  basteQed;  but 
tbe  rise  contiDaing.  the  dam  gave  way  the  day  after  it  had  been  tboagfit 
complete.  Work  waa  resumed  on  it  and  continned  ontil  agftia  new); 
water  tight.  Large  amounts  of  willow  brash  were  placed  betweenion 
of  piles,  and  weighted  with  bags  of  earth,  and  loose  earth  when  thecu- 
rent  tiRd  been  saffloieotly  checked  to  permit  its  ase.  The  sconringtf 
the  current  after  tbe  break  permitted  roand  piles  to  be  driven  into 
clay,  which  had  before  been  almost  impossible  with  the  sawed  staff  or- 
der«l  for  conditions  existing  at  Captain  Turtle's  examination.  Sina 
tlint  examination  considerable  shoaling  had  taken  place,  dne  probaU} 
to  the  remains  of  old  timber  dams  supposed  to  have  been  cot,  and  &i 
increased  depth  of  sand  rendered  pile-driving  very  diffloalt.  Steu- 
boat-men,  who  have  recently  passed  that  point,  report  that  water  is  stiS 
running  over  the  dam,  thongb,  as  was  anticipated,  the  oatlet  bajt* 
has  nearly  filled  np,  and  the  bar  which  before  lay  jnst  below  tbe  IJttlt 
Fordoche  is  now  qnite  above  it. 

Thedam  at  Big  Fordoche  was  strongly  built  in  clay  foundation  aid 
remains  in  position.  Lnmlwrwas  bou^^ht  for  tbe  commencement  of  i 
third  dam,  but  funds  having  run  too  low  for  further  work,  tbe  plant 
and  lumber  were  stored  in  December,  1885,  since  which  time  no  wort 
has  been  done. 

At  tbe  date  of  this  report  it  is  impossible  to  make  an  examinatioi 
of  present  condition  of  the  dams  and  bar,  since  the  water  is  very  bi^ 
As  it  seems  probable  that  important  changes  in  the  regimen  of  ^ 
Atchafalaya  will  soon  be  attempted,  I  do  not  now  recommend  any  if 
propriatiou  for  the  Conrtableau  for  the  fiscal  year  lS87-'88.  Any  »f 
propriatioD  that  may  be  made  this  year  by  the  bill  now  pending  dii 
tterbaps  be  wisely  expended  in  endeavoring  to  give  immediate  relid 
tbllowing  places  already  presented  or  modifications  that  may  be  so; 
gested  by  an  osaminatiou,  to  be  made  as  soon  as  possible.  Becoa- 
mendationa  for  futnre  appropriations  can  be  mnch  more  intolIig«itl7 
matle  after  this  examination  has  been  made  and  something  defioiteii 
known  concerning  the  fntnre  of  the  Atchafalaya. 

Money  atatement. 

July  1,  IHSZ,  amonnt  ATftilftble $3,891 1 

July  1, 1686,  Amonnt  «speiid«d  during  flaeal  j-mt,  ezelnslTe  of  liabilities 
ontatandiiie  jDly  1,  1685 3,53« 

July  1,  188B,  amoDDt  Available 33H9 

AmoDDt  appropriated  by  act  apitroved  AogastR,  1866 &,0(KI<i 

Amonnt  availsble  for  B»cal  year  ending  Jane  30, 188T 6,3389 

1  Amount  (Mtimated)  required  for  oompletioD  of  existing  project 13, 107  i 

i  Sabmltted  in  eomplionce  vritb  TeqniremeDta  of  eection  2  of  river  and 
(     barbor  acts  of  1806  and  18G7. 


RO. 

IMPBOVEMENT  OP  BAYOU  TEEEEBONNB,  LOUISIANA. 

No  work  has  been  done  in  this  bayoa  during  the  past  two  yearsowiof 
to  a  lack  of  funds. 
An  examination  of  this  stream  was  ordered  by  Congress  in  1879.  A 
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project  for  improvement  was  made  in  18S0  at  an  estimated  coat  of 
$18,800,  of  which  aboat  (15,000  was  to  he  for  dredging,  the  balance  for 
removing  logs,  clearing  of  trees,  &c. 

The  commerce  to  be  benefited  by  the  improvement,  principally  sugar 
and  molasses,  was  estimated  at  an  annual  valuation  of  (958,760.  In 
1880  an  appropriation  of  $10,000  was  made;  with  this  adredge  was 
hired,  and  work  was  commenced  23J  miles  below  Honma,  La.,  working 
up-streaoi.    lu  March,  1881,  $8,800  more  was  appropriated. 

The  hired  dredge  improved  abont  8^  miles  of  channel,  and  in  188L 
stopped  work  about  15  miles  below  Houma.  The  examination  for  im- 
proving the  bayou  was  made  during  high  water,  and  was  found  to  be 
altogether  too  small  in  amount,  as  dnring  low  water  it  was  seen  that 
the  bayoa  was  little  moro  thim  a  ditch.  The  estimates  for  improve- 
ment  were  accordingly  increased  by  Major  Howell,  the  officer  then  ia 
charge,  by  $20,000.  With  part  of  the  money  available  from  money  ap- 
propriated for  this  work  and  part  from  Bayou  Black  appropriation  a 
dredge  was  built  to  continue  this  work.  The  Terrebonne  appropri- 
ation paid  $5,262.70  toward  the  bailding  of  the  dredge.  In  Augast, 
1883,  $7,000  more  was  appropriated  for  continuing  this  work,  and  in 
September,  13S2,  work  with  the  new  dredge  was  commenced  and  con- 
tinned  to  within  10^  miles  of  Houma,  when  the  funds  became  nearly 
exhausted,  and  farther  work  had  to  stop. 

No  appropriations  have  since  been  made,  and  consequently  no  further 
work  has  been  done.'  The  channel  was  originally  dredged  to  a  depth 
of  6  feet,  but  nearly  every  plantation  on  the  bayon  has  ditches  draining 
into  it;  these  cause  deposits  in  tbe  bayou,  and  opposite  these  numer- 
ous ditches  it  has  again  shoaled  up  nntil  the  depth  is  only  about  4.8 
feet 

One  or  two  very  small  steamboats  run  op  to  Honma  when  there  ia 
any  bnsiness  for  them,  and  the  project  was  to  carry  the  improvement 
np  to  Honma,  there  connect  with  an  old  abandoned  canal,  about  a  mile 
long,  now  dry,  with  wagon-roads  crossing  each  end  of  it.  which  canal 
formerly  connected  with  the  Bayou  Black.  Should  this  and  tbeBayon 
Black  work  ever  reach  the  opposite  ends  of  this  short  canal,  which  was 
about  33  feet  wide,  then  it  was  hoped  this  would  be  deepened,  and 
enable  the  tides  to  flow  regularly  throngh  both  bayous  and  the  canal, 
and  maintain  by  its  flow  a  better  depth  of  water  by  preventing  the 
rapid  growth  and  accnmnlation  of  grass  and  vegetable  matter. 

Should  any  further  appropriation  be  made  the  work  of  dredging  will 
be  continued  toward  Honma.  It  is  thought  the  work  can  be  completed 
to  this  place  for  the  $13,000  estimated  for  in  1881-'82.  If  this  improve- 
ment, and  that  of  Bayon  Black  in  connection  therewith,  be  completed, 
tbey  will  be  reasouai>1y  permanent  and  of  some  local  benefit  to  this 
section  of  the  State  of  Louisiana.  ^ 

The  commeroial  value  of  the  products  raised  on  the  Bayou  Terre- 
bonne is  estimated,  when  the  crops  are  good,  at  a  little  less  than 
#1,000,000  per  year,  and  it  was  reported  prior  to  a  year  ago  that  the  im- 
provement bad  occasioned  competition  and  a  reduction  of  freight  rates 
in  this  locality  of  abont  25  per  cent. 

Money  statement. 
AmoDDt  appropriated  by  Mt  approved  Aogtut  5,  1836 910,000  00 

{Anioant  (e«tiinat«d)  required  Tot  completion  of  oxisting  project 3,000  00 
AinoiintthatcaDbeprofltablyespendedinfiarslyNireDdiDgJnlie 30,1883      3,000  00 
Sobmltted  in  compliance  witlt  reqnirementa  of  section  3  of  river  and 
barbor  acta  of  18ti6  and  1867. 

80  E  r^  \ 
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IMPEOVEMENT  OF  BAYOU  LA  FOUECHE,  LOUISIAKA. 

Tbe  ori^oal  project  for  this  work  was  adopted  in  1879,  irom  sairer! 
aatborizea  by  act  of  Coogress  March  3,  1873  (see  Beport  of  Gbief  cf 
EDgioeers  for  1874,  Appendix  8  6),  the  object  being  to  improve  ki»- 
water  navii^atioii  of  tbe  bayon  by  removal  of  obstractionB,  snch  as  soap, 
wrecltB,  raft  heaps,  cnttiDg  of  trees,  &o.,  which  obstraoted  navigatiw 

On  account  of  high  water,  operations  were  saspended  December  31 
1881,  and  resumed  September  21, 1882,  From  this  time  till  3aaiai< 
31, 1883,  the  work  was  carried  ou  steadily  to  a  point  30  miles  bel« 
Lockport,  when,  the  funds  being  nearly  exhausted  and  the  water  ffi 
ting  too  high,  the  plant  was  taken  to  Lockport  and  laid  np. 

In  the  river  and  harbor  act  of  Angast  22, 1382,  provision  was  mail 
for  a  survey  of  this  bayou. 

A  preliminary  report  ou  this  was  forwarded  on  Angnst  30, 18^  i>! 
in  Department  letter  of  April  24, 1883,  it  was  directed  that  tbe  sorn; 
should  be  made. 

So  work  was  done  during  tbe  year  ecdiug  Juue  30, 1884,  the  balau 
of  available  funds  being  too  small  to  permit  anythtDg  more  tban  fit 
payment  of  a  watchman  for  the  care  of  the  boats. 

Od  August  25, 1384,  an  amended  project  was  submitted  by  Cl^>t^ 
Turtle  for  continuing  work  downward  from  where  it  had  beeo  snspmdi 
the  previous  year,  and  authority  was  received  from  the  Ohief  of  £ip  , 
gineers,  nnderdate  of  September  1,  1884,  to  carry  on  the  work  as  reov 
mended.  * 

The  work  of  overhauling  the  plant  at  Lockport  was  immediately  M 
meoced,  and  work  was  reenmed  September  22,  1881,  and  contiDi^  ' 
until  Jannary  15, 1&85,  wbeu  it  was  again  stopped  on  account  of  hijj 
water  and  tbe  plant  ordered  back  to  Ixickport  and  tbe  crew  discharg^ 
except  the  suboverseer  and  cook,  who  were  retained  for  further  aerviM 
on  Bayou  Techc.  The  plaut  was  at  tbe  same  time  placed  under  tic 
directiou  and  orders  of  First  Lieut.  O.  T.  Crosby,  Corps  of  EngiiwM 
By  authority  of  the  Chief  of  Eugineers  it  was  removed  to  Bayou  Tei^ 
serving,  en  route,  as  a  qnarter-boat  for  a  survey  party  on  Bayon  Ii  I 
Bonpe.  It  has  remained  on  tbe  Teche  since  March,  1885,  euga^ 
most  of  tbe  time  iu  snagging  and  wrecking  operations. 

After  completion  of  the  survey  of  1883  a  study  of  the  leved-nou 
showed  them  to  be  worthless.  \Vithont  an  accurate  profile  nopK 
could  be  made ;  beuco  iu  April  of  this  year,  1336,  I  directed  Lienteoi' 
Crosby  to  rerun  the  level-line.  Ilis  report  on  this  work,  covering  ab  ' 
consideration  of  plans  of  improvement,  is  appended.  The  commem'^  ' 
Bayou  La  Fourche  has  been  greatly  benetlted,  the  number  of  vewfS  j 
having  steadily  increased  as  the  otistructions  were  removed.  BefiK 
any  work  of  improvemeot  the  bayou  was  so  obstmoted  wit^  snags,  loe^ 
and  wrecks,  from  its  bead  at  Donaldsonville  to  a  point  about  22  mis 
below  Lockport,  that  dnring  the  low-water  season  flat-boats  and  in; 
gers  drawing  about  2  feet  were  tbe  only  kinds  of  vessels  able  to  naii 
gate.  In  some  places,  especially  between  Baceland  and  Lockport, 
distance  of  7^  miles,  even  this  was  difficult,  the  luggcra  having  to  lo«( 
sail  and  cordelle.  But  since  tbe  removal  of  obstructions  flat-boats  am 
sailing  vessels  of  even  greater  draught  have  passed  up  and  down  «itt 
out  difBculty.  Duriugeightmonthsof  the  year,  when  the  water  isliif!) 
the  bayon  is  navigable  for  large-size  steamboats. 

Lieutenant  Crosby's  report  is  full  of  detail.    Of  tbe  plans  saggteiH 
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for  tbe  impro  vemeut  of  the  navigatioD  of  the  bayoa,  that  by  means  of 
a  lock  at  DonaldBODville,  and  dredging  out  the  baj^oa  belov  vbere  n>- 
qnired,  soastomakea  tipe-water  canal  of  the  bayoa, having  a  chaoDel  5 
feet  deep  by  75  feet  wiae,  estimated  to  cost  $450,000,  is  very  decidedly 
preferable  to  any  or  all  of  tbe  others. 

In  an  engineering  point  of  view,  this  plan  is  perfectly  feasible,  and  the 
estimates  are  believed  to  be  reasonable. 

The  estimated  cost  of  making  the  improvement  is  $450,000,  with  an 
anooal  estimated  expenditore  of  $S,000  for  operation  and  maintenance. 

The  int«KBtDu  $150,000,  at  5  per  cent.,  is $32,600 

Add  tho  cost  of  luaiDtenBQce . 8, 000 

We  have  in  ronnd  numbers  tbe  eqoivalent  of  an  annnal  Government 
expense  of,  say,  $30,000  to  keep  tbe  Bayon  La  Foarcbe  navigable. 

Lientenant  Crosby  has  shown  in  bis  report  that  the  amoanta  paid  last 
year  for  freights  to  move  the  crops  on  tbe  LaFonrcbe  were  approximately 
$100,000;  that  for  the  three  or  foar  months  that  the  bayoa  was  low,  the 
increased  cost  of  freight  in  consequence  of  having  to  handle  it  in  flat- 
boats  was  $19,000. 

It  would  be  absurd  to  claim  that  the  cost  of  transportation  woald  be 
any  less  in  consequence  of  a  lock  at  Donaldsonville  than  it  is  at  present 
in  an  ordinary  uavigableconditionof  the  bayou,  which  obtains,  say,  dar- 
ing eight  moNthsot' the  year;  therefore  if  the  lock  and  slackwater  navi- 
gation is  to  produce  any  decline  in  freight  rates,  it  mast  be  daring  the 
low-water  season  wlicii  ordinary  steamers  conld  not  run.  The  additional 
freight  cost  in  consequence  of  low  water  during  the  present  year  baa 
•  been  estimated  at  $10,000.  Under  these  circumstances  theGovemment 
would  not  be  warranted  in  expending  $30,000  per  year  for  the  sake  of 
saving  $19,000. 

Thecommerceof  the  bayon  is  estimated  to  have  a  value  of  little  more 
than  $3,000,000  per  year.  The  improvement  will  cost  $450,000  tocom- 
plete,  and  $^,000  per  year  to  operate  and  miantain.  Should  the  project 
be  adopted  by  Congress,  tbe  entire  approprintion  sboald  be  madeatonce, 
becaaiie  dredging  and  construction  ot  lock  should  proceed  simultane- 
ously. Tbe  lock  withoat  the  dredged  channel  wonld  be  useless,  and  a 
dredged  channel  without  the  lock  woald  soon  refill. 

Money  statement. 

Jnly],  1865,  amonot  ftvailabla »1,2M  51 

July  1|  18U6,  amoaiit  expended  dariug  fiscal  year,  exclusive  of  liabUitiea 

ontstanding  July  1,  1885 989  94 

Jaly  1,  1886,  amount  available 2S4  6t 


BBPORT  OF  UEDTENANT  O.  T.  CKOSBT,  CORPS  OS  KKOIHSEBB. 

Office  Untted  States  EvamzttK, 

Htw  OrUan*,  La.,  June  11, 1686. 

Sir  :  I  have  tbe  honor  to  report  as  follows  upon  the  work  of  rouDiag  an  aooQra4« 
line  of  levels  down  Bayon  La  Fonrche,  Louisiana: 

In  obedieoce  to  orders  from  you,  I  went  to  Donaldsonville,  La.,  the  point  where  the 
Lft  Fonrche  leaves  the  MtMissippi,  on  April  28,  18^. 

Tbe  party,  asortcaoized  bore,  coDBiHt«dof  8men,Ttz,  Lient.  O.  T.  Croah;  and  United 
States  Aasistant  Engineer  T.  L.  Ra.vmond,  observera ;  2  rodmen  ;  2  helpers ;  1  boat- 
man ;  1  cook.  Wb  were  qnartered  in  a  small  hired  boat,  which  was  floated  down 
streani  to  tbe  end  of  the  line,  and  towed  np  stream,  on  completion  of  the  work,  to 
'Sacelond,  whore  it  was  delivered  to  Its  owner. 
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B«foro  leuTiDg  the  office  I  bad  prorided  myMirwIt]!  *  dMcription  of  m  peniMocrt 
bnieli-mu'k  placed  bj^sCooBt  Sorrej  put;  KHtu:yMnftgo(n)  tb«  e»«t  bsok o[  ib 
UiMiBsippi,  about  I  mite  above  DoiuJdboavllle.  Flgan*  given  in  Hisaioaippi  BiTa 
CommiBsioD  reports  enabled  me  U>  lefer  this  benab-mftk  to  mean  Qnlf  I«vel,  ai^ 
twmiDed  by  tbe  Commigsion's  saoge  at  BUozl.  Tbia  waa  of  conaiderable  •dTutaft, 
aa  it  woald  bave  been  impowible  to  obtain  at  the  month  of  the  La  Foorche  •uy  nli- 
able  iDfonnallOD  as  to  any  plane  of  the  Qnlf— mean  low,  mean,  ormeon  high— wbjik 
woDtd  be  fciven  aa  cloact;  as  thia  plane  of  mean  tide  of  the  Galf  at  BiloxL 

WoTk  wo*  begiin  on  tbia  Coast  Bnrrej  beocb-mHrk,  the  line  being  taken  acrcMatk 
river  by  repeated  obBervatioDS  IVom  both  sides.    The  separate  determiDatioDa  nudi 

"■-  "-   " J  -..J  ., 1*  — 1. '--1  for  corratnre  of  the  earth,  wereTnt 

^ ._    .  .„ ,  er,  tbo  water-snrface  Itself  affiirftili 

good  check,  as  the  Iranbfer  was  made  ncioss  a  straight  slrolch  of  the  river,  whertlk 
elevation  of  qalet  water  ou  opposite  aides  must  have  been  tlio  some  to  a  very  BmU 
fraction  of  a  foot.  The  line  waa  then  run  to  DonaldsonviUe,  and  &am  that  poid. 
over  tbeaame  gronnd  followed  by  the  paity  of  lti83,  to  Orange,  i^a.,  a  point  61  laib 
below  DonatdsoDTtlle  and  23  above  the  month  of  the  LaFonrcho,  This  point  *a 
also  the  terminns  of  the  line  rnn  In  letO,  whoae  Inaccorocy  rendered  it  tuelcES  at 
made  necessary  the  work  Jnat  done. 

Along  tbis  line  a  total  of  191  bench-marka  had  been  left,  on  avenge  of  seatlxf 
per  ml^-  Of  these  we  identified  and  corrected  about  lliO,  an  average  of  nearly :t[e 
mile.  Tbia  made  It  noneccaaary  to  repeat  the  hydrographic  wock,  which  bad  bra 
carefully  done,  since  any  point  In  any  crosa-aection  of  the  bayon  whose  elevstia 
might  be  of  valne  )□  maklDg  a  plan  of  improTcmcnt  can  be  referred  to  the  neiM 
corrected  beDcb-mark.  The  whole  error  in  the  old  lineiaabontl  feet,  and  itissnt- 
nlarlyincreasiDgeiTDifrombeglDningtoendof  the  ^4  miles;  aa  only  about  one  tluv- 
hnndTedtb  of  this  error  would  oe  in  trod  need  in  referringaorosa-section  to  acorrcrd 
bench-mark  one-fourlh  of  a  mile  distant  (the  average  interval  between  corrttiri 
beoch-marka  being  abont  half  a  mile),  this  error  mest  lie  far  within  the  ordinar;  li^ 
of  error  in  bydrograpby.  Had  bydiogisphic  work  been  attempted  it  could  not  itn 
been  done  at  the  present  high  stage  of  the  river  with  half  the  accuracy  attaind* 
IfSI,  when  work  was  done  at  tow-water  stage. 

The  method  adopted  in  leveling  was  as  foDows :  Each  observer  read  both  hack  ■< 
fore  aight  two  or  mote  times,  the  rodman  calling  ont  the  reading,  which  wk  a- 
seated  ODtil  a  satisfactory  mean  of  several  observations,  difiering  from  each  Mtf 
Dy  only  afew  thoueandths,  was  obtained.  The  lodmen  remained  in  their  places,  M 
ing  their  tods  on  the  aome  peg,  antil  both  observers  had  made  separate  deteroi* 
tions  of  the  difference- level  between  tbe  two  peg^  had  compared  these  detct»» 
tioDS  and  fonnd  that  tboy  closely  agreed.  In  case  they  differed,  IheobeervatiODBrt 
repeated,  Instruments  adjnsted,  observations  again  repeated,  nntil  satisfactory  ifW 
ment  was  obtained.  This  method  places  a  sevcrechecknpon  accidental  and  contf 
errors,  both  personal  and  iiiHtrnmental.  It  saves  time,  inasronch  as  all  errota  div* 
ered  by  It  may  be  corrected  before  leaving  tbe  spot  where  committed-  In  aaiif 
time  It  of  course  saves  mone^.  It  tends  to  prevent  that  voluntary  or  involanUI 
forcing  of  resnlts  which  sometimes  oocura  when  the  correction  of  an  error  wonid  prf« 
to  be  a  tntigoing,  lengthy  process.  During  the  ^egrets  of  the  work  on  error  in  * 
craduatiou  of  level-tube  scale  was  discovered.  The  scale  ia  marked  on  a  small  U* 
bar,  placed  above  the  glass  tnbe  of  the  bubble,  and  is  marked  on  both  sides  of  <M 
bar.  Id  this  marking  a  double  error  exists :  First,  on  both  sides  of  the  bar,  mtrb* 
the  aeme  numbered  valne,  counting  from  the  center  of  gradoatiob  and  on  opp«* 
aidesof  that  point,  are  found  at  unequal  distances  from  it ;  second,  these  discrepin* 
are  not  tbe  same  on  opposite  sidesof  the  bar.  The  first  error  Is  slight,  and  if  il  *B> 
the  same  on  both  sides  the  bar  would  be  eliminated  when  back  and  fore  sigfatsareMvl 
no  matter  which  side  of  tbe  bar  be  observed  in  leveline.  Not  being  the  same  onM 
aides,  it  became  necessary  to  observe  tbe  same  side  in  leveling  for  both  back  andW 
sight.  A  discrepancy  of  about  O.S  foot  between  Mr.  Baymond's  elevation  and  miM* 
iated  when  tbis  was  discovered.  After  this  discovery  our  determinations  were  nc* 
more  than  0.06  inch  apart,  exclusive  of  the  above  amonnt,  and  on  tbe  last  ImbA 
mark — in  other  words,  on  the  whole  line  save  the  few  milesnn  daring  the  growth  ofl^ 
error  of  O.S  foot — our  difference  was  but  O.OII  foot.  Such  closeness  of  resolt,  att»W 
by  two  independent  Hues,  rrerjf  shot  of  each  having  been  checked  by  tbe  coiiLtjw 
ing  shot  of  the  other,  certainly  entitles  the  work  to  be  called  "precise  leveliog^^ 
term  applied  in  Uiasidsippi  River  Commission  Reports  to  the  best  work  requura' 
done.  Both  tbe  inBtmments  used  are  quite  old,  their  acrew-threads  mnch  woni,<^ 
aeqnently  much  more  time  was  consumed  in  obtaining  reliable  observations  ll* 
would  be  necessary  with  good  inatruments.  lu  doing  similar  work  tbe  cost  ofa»* 
instmment  would  soon  be  covered  by  saving  of  time.  Thenseof  Mpbrel]as,yw*jf 
log  the  instm men ts  from  sun  and  wind,  permitted  tbenaeof  much  time  wblcfi,n^ 
oDt  ancb  protection,  must  have  been  wasted.  The  total  coat  of  tbe  nrvey  wh-^ 
or  '■  per  mile. 
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Witb  this  report  I  respectfnily  sabmit  a  profile  of  tbe  bottom  of  (he  bayoa  and  top 
of  east  levee,  to^etbornitb  all  liigh  and  low  water  narks  obtained,  and  all  corrected 

bencb-maiks,  tbis  profile  plotted  to  Bumo  borizpotal  scala  as  tbe  topograpbio  work, 
and  on  same  sheets  ;  alxo  another  pioQIe  of  bottom  and  levee- top,  ou  smaller  scale  ana 
on  a  single  sheet,  with  typical  oross-eections.  The  ploltinR  was  done  by  Mr.  Ray- 
mond, the  fidelity  and  iulelligeace  of  whose  service  both  in  the  field  and  in  the  oBlce 
TOO  are  already  so  familiar  with  that  special  mention  of  them  here  is  nnneceasary. 
Botb  in  the  obtalnment  of  data  and  In  the  preparation  of  the  report  his  assistance 
bas  been  of  the  greatest  valne. 

Tbecommercial  interests  to  be  oflected  by  an  improvement  of  Bayoa  LaFoorcbe  will 
be  nnderstood  from  tbe  following  statements.  The  total  valae  of  afiricnltural  prodnct« 
raised  along  tbe  banks  of  tbe  La  Fooiche  during  the  aaasoii  18B5-'8(i  was  abont 
t3,SO0,DOO,  of  which  abont  (2,000,000  mnat  he  ascribed  to  sngai  and  molasses,  the  re- 
mainder to  rice,  potatoes,  and  miscellan eons  prodnots.  It  may  be  stateil  with  aufB- 
cientaccaracy,  tbat  tbe  Southern  Pacifio  Railroad  Company  cDntrols  shipments  of 
prodncta  from  the  pariah  of  La  Fonrche;  this  parish  prodaoed  crops  of  the  valne  of 
aboDt$l,100,000,  leaving  $2,100,000  for  tbe  parishes  Assamptiou  and  Ascension.  The 
lailioad  freight  rates  do  not  vary  witb  the  stage  of  tbe  water,  since  at  all  seasons, 
freight  Iraneported  by  rail  is  gathered  from  tbe  plantations  by  large  flat-boats,  tbe 
running  of  wbich  is  rarely,  if  over,  intorfered  witb  by  low  water. 

When  the  water  in  the  bayon  has  reached  a  stage  eo  low  as  to  prevent  the  entrance 
of  largo  steamboats  front  NewOrk-Ans,  prodDctsseekiDgsbipmeat  from  tbe  npper  part 
of  tbe  bayou  are  taken  by  flat-boat  to  Donaldsonvitle,  tbence  by  steamboat  or  Texaa 
and  Pacific  Railroad  to  New  Orlenoa.  Captain  Drown,  secretary  of  tbe  company 
owning  tbe  largest  steamboat  interest  in  the  bayon,  informs  me  tbat  this  flat-boat 
service  causes  an  average  increase  of  abont  40  per  cent,  over  high  water  rates.  Tbe 
ordinary  (or  high-water)  rates  are :  one  hogshead  sugar,  $1.50 ;  one  barrel  sugar,  35 
cents',  one  barrel  molassrs,  75  cents;  one  sack  rice,  &G  cents. 

The  $2,100,000  given  above  for  the  upper  LaFourche  represent  abont  30,000  bogs- 
keads  sugar,  IiO,000  barrels  molasses,  30,000  sacks  rough  rice.  Ou  these  goods  f  reigbt 
at  above  rates  would  be  $110,000.  From  fignrea  furnished  by  Captiin  Drown,  I  find 
thstaboatD,iaOhogEhea[lsaf  sugar,  17,000  barrels  of  sugar,  'J6,000  barrels  of  molasses, 
10,000  sacks  of  rice  must  bavo  paid  tbo  40  per  cent,  increaee,  (bus  making  the  freight 
bill  of  the  upper  La  Fourcbe  for  outgoing  products  $109,000  instead  of  $9u.000. 

This  excess  of  $19, 000,  capitalized  at  5  per  cent.,  represents  $380,000.  No  other  fig- 
ures of  deliiiite  value  can  be  presented  an  showing  the  benefit  derivable  from  an  im- 
provement that  would  permit  through  navigation  all  the  year  round.  In  addition 
to  this  should  always  be  accounted  tbe  valuo  a  free  water-way  always  has  in  check- 
ing monopoly  prices.  Whether  ench  value  in  this  case  be  large  or  small,  I  do  not 
vcutnre  tu  guevs,  sinde  it  is  a  matter  dependent  upon  the  disposition  of  tbe  Sonthem 
Pacific  management.  Jnst  now  the  people  along  the  lower  as  well  as  the  upper  part 
of  tbe  buyou  are  enjoying  the  benefit  of  a  very  lively  competition  between  steam- 
boats, resulting  in  a  cat-down  lo  one-ijoarter  of  railToad  card  rates.  This  bas  con- 
tinued for  some  weeks,  but  it  is  not  thought  that  it  can  continue  long.  Tbe  trips  of 
the  largest  boats  are  now  at  times  estended  as  far  as  Harangis  Canal,  68  mileS  below 
DoDalilsonvillo,  while  usually  thoy  go  no  further  than  La  Fon  re  he  Crossing,  38  miles 
below  Donaldsville.  Some  of  those  with  whom  I  conversed  claimed  that  the  steam- 
boats would  bo  able  to  condnct  a  much  more  beneficial  competition  witb  the  railroad, 
were  it  iiot  for  the  two  or  three  months' interruption  dnringlow  water,  an  interrupt  ion 
which  usually  occurs  when  tbe  sugar  crop  is  beginning  to  move  and  transportation 
arrangements  for  tbe  whole  crop  may  be  made. 

These  statements  relative  to  competition  witb  tbe  railroad  apply  only  to  tbat  part 
of  tbe  bayou  below  Napoleonvillc,  a  point  IG  miles  below  Donaldsonville.  Above  that 
point,  low- water  improvement,  besides  giving  relief-  from  the  flat-boat  charges,  might 
extend  competition  among  steamboats,  as  against  each  other.  From  Mr.  H.  0.  Uaher, 
wharf-master  at  Donaldsonville,  I  obtained  the  following  statement: 

"  When  the  Bayou  La  Fourcbe  is  navigable  from  December  until  about  tbe  first  of 
August,  the  steamers  Assamption,  Isabel,  E.  W.  Fuller,  and  Alice  LeBlano  make  two 
tripsa  week  (ei;cb1  to  Tbibo<leans  and  La  Fourcbe  CrOBsinff,  sometimes  extending  tbeir 
trips  as  far  as  Lockport.  Tbe  steamer  Hdl&ne  Is  now  making  trips  on  alternate  days 
between  this  place  (Donaldsonville)  and  Tbibodeanx,  frequently  extending  ber  trips 
to  Lockport,  or  even  further.  She  is  a  passenger  boat."  There  are  four  railroad  sta- 
tions on  Bayoa  La  Fourcbe,  one  at  Donaldsonville,  one  at  Tbibodeanx — tbe  terminns 
of  a3-milobraD(;h  line  from  Terrebonne  Station  ;  one  at  LaFourche  Crossing,  and  one 
BtEaccland.  Tbefirst,tbatof  tbe  Texas  and  Pacific,  seems,  from  its  position  at  theap- 
per  extremity  of  the  bayon,  to  be  but  little  considered  as  a  competitor  with  the  steam- 
boats. The  other  three,  belonging  lo  the  Southern  Pacific  system, having  advantage 
of  position  (34,  38,  and  49  milts  from  Donaldsonville,  respectively),  and  having  acces- 
sory fiat- boat  lines  constantly  running,  commands  a  large  trade.  I  was  iofomied  tbat 
even  thefiat-boat  service  on  tbe  upper  bayoa  most  be  suspended  and  wagons  t«BOtt«d 
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to  for  CRrrjiug  freight  to  DoDftldsoDTille.  la  sQch  case  the  eicees  oT«r  otdjnujit 
much  more  than  40  per  cent.  Tbe  calcnUiiona  preaeiit«d  have  covered  only  oat-gfria; 
f>ejghta,  becknge  I  leamfrom  Captftin  Drown  that,  at  all  atafeeof  tbeLaFonrcb^ii- 
goiDsfroight  isbilled  from  Nen  Orleans  atordinary  rates,  of  wbich  at  loir-w&lerK*- 
•on  (db  steamboat  retaiDStwo-tbirds,  and  reodera  one-third  to  the  flat-boat  forddiT- 
taj  bejond  Donaldsonville.  That  there  may  be  caaea  in  nbieb  an  mcreaae  of  chwci 
ocoQTS  I  do  not  doDbt,  aa  several  parties  on  the  bayon  ho  inrormed  me  ;  bnt  Captsn 
Dronn  thinks  that  ordinarily  the  flat-boat  contents  itself  with  the  one-tMrd  cardratt 
No  definite  ligureB  far  this  iiicrease  conld  b«  reached,  hence  its  omiMion  above.  T^ 
other  commeroial  e'ements,  having  a  value  too  indefinite  for  accarate  Dmncrical  n- 
presoion,  but  eomBtimeg  very  great,  remain  to  be  mentioned,  namely,  certainty  tui 
speed  in  the  delivery  of  goods.  It  can  only  be  said  that  both  these  are  inJorioiiBlyal' 
ieoted  by  the  interrnptation  of  throngh  ateamboat  tran^Mrtation. 

The  difBcnlties,  from  anepgioeeriDg  point  of  view,  may  be  imderstood  from  thefb^ 
lowing  statement : 

The  Mississippi 

ration  of  abont  21  ... ^ 

the  Donaldaonville  Bar  ia  about  2.5  feet  above  tbe  plane  of  mean  low  water  of  tk 
Gnlf ;  ia  nearly  bb  higb  on  other  bars  fonnd  here  and  there  thronghont  tbe  first  30  m 
40  milea,  and  is  frequently  up  to  that  plane  (mean  low-water  Gnlf)  thronghoat  tht 
same  distance.  A  comparison  of  tbe  data  recently  obtained  with  atatements  in  Bub- 
pbieys  and  Abbot's  Report  indicates  that  these  conditions  have  long  existed,  practi- 
cally wilbont  change. 

Id  the  30  milea  Just  above  the  Gulf,  however,  considerable  change  is  said  by  old  m- 
idents  to  have  taken  place  within  tbe  last  fifty  years.  Although  the  inforaialion  ci 
this  point  was  not  as  definite  or  reliable  as  I  wiahed  to  obtain,  there  was  yet  mA 
dent  to  abon-  that  a  considerable  shoaling  has  taken  place,  beginning  at  the  bar  be- 
yond the  mouths  of  tbe  La  Foarcbe  and  extending  at  least  S5niilesnp-sti«am.  ThishM 
been  accompanied  by  an  increased  elevation  in  tbe  general  land-sarlacenear  the  bavoa. 
It  is  Bhowa  in  Humphreys  and  Abbot's  Bcport,  page  455,  that  in  1658  tbe  land-eariaa, 
on  the  left  bank,  12  milee  belowl/ockport,  wanabout  4  feet  abovemean  Gnlf  leveL  It  it 
"  "w  about  6.5  feet.    A  short  distance  below  that  point,  about  15  miles  beiovr  Lock- 


lands  by  allavialdepoeit.  Crossingtotherightbank,  oortevelasbow  thatanelevatim 
of  4  feet  ia  reached  at  a  point  about  23  miles  below  Lockport,  while  fife  miles  farlbd 
down  it  is  3  feet.  At  tbis  point  I  was  informed  by  a  man  who  has  lived  ther«  for  fift* 
years.tbebayoubadeboaled&omadepthof  SOtoadepthof  1l3reet,aDdha8diminiahel 
in  width  also.  Be  stated  that  a  proimrcional  change  bad  occurred  farther  down,  ani 
that  he  knew  the  bateide  bar  had  largely  shoaled  since  bis  residence  on  the  bayon. 
Making  large  allowanoe  for  oxaggeratlbn  of  slatoment,  there  are  corroborative  facn 
ahoning  change.  Humphreys  and  Abbot  reach  Tho  conclusion  that  the  land-surftn 
probably  reaches  Qnlf-level  at  abont  the  point  above  referred  to,  and  make  no  tata- 
tion  of  inhabitants  near  the  Gnlf.  Vow  the  slight  ridge  running  parallel  to  thestreaB 
is  inhabited  almost  to  the  shores  of  the  Gnlf,  and  1  was  infurmed  by  one  living  bejos 
Lockport  that  these  people  had  come  from  other  pointa  within  comparatively  rm nl 
years,  indicating  that  tlie  land  has  only  recently  been  cultivable.'  Besides  the  old 
realdent  above  alluded  to.  another  informant,  a  man  of  intelligence,  stated  that  dur- 
ing an  acqaaintance  of  aiwot  -ten  years  with  the  lower  bayon  he  too  conld  remark  i 
change-'adecteBeeof  croBB-sectiOD.  It  is  also  staled  by  Humphreys  and  Abbot,  paf^ 
455,  uiat  the  levees  at  Harang's,  12  miles  below  Lockport,  were  only  3  feet  high  ij 
186U.  In  1883  they  were  abont  6  feet  high ;  but  6  miles  lower  down  they  weT«  ool; 
3.5  f^t  high.  Adding  the  increased  height  of  levee  to  increased  height  of  land,  wt 
find  an  Increase  of  about  6  feet  in  elevation  of  levee-top  at  Harang's,  that  elevatiot 
beingnow  about  12,5  feet,  referred  totheGnlf.  Three  miles  below  the  cnt-oflT  the  laad 
has  an  elevation  of  abont  4  feet,  which,  added  to  the  height  of  levee,  places  the  levee- 
top  at  7.5  feet  above  the  Gnlf.  That  such  a  rapid  fall  should  exist  now,  the  levee  beinf 
ont  Jnst  below  the  cut-off,  is  readily  understood ;  that  it  existed  before  is  explaines 
by  the  fact  that  previous  to  the  high  water  of  18S4  the  right  bank  was  qnit«  neglected, 
its  levees,  as  shown  by  the  survey  in  1983,  being  lower  than  those  on  the  loft  bank. 
which  was  under  cultivation,  the  high  water  often  escaping  over  the  right  bank,  and 
sometimes  intentionally  let  tbrongh  it  in  order  to  relieve  the  left,  cans^  the  liuid  ca 
the  right  side  to  gradually  increase  its  elevation  above  that  on  the  caltivated  and 
protected  side.  The  inhaoitants,  realizing  its  greater  value,  and  desiring  to  baild  op 
their  old  fiGltls,  moved  their  work  across  the  bayou,  improved  tbe  levtea  there,  ana 
f[ave  up  the  left  bank  to  tbe  waters,  using  it  only  aa  the  waters  suMde  for  tbe  plant- 
ing of  a  small  crop  of  rice.  It  is  thus  seen  that  the  levee  system  has  never  been  aa 
efllcient  protection  against  large  lateral  flow  iartberdownthaoapoint  abont  13  miln 
below  Lockport. 
Ia  tbdr  decision  of  tbe  La  Fourehe,  Hamphreys  and  Abbot  diacaid  what  th^  call  Ih* 


,,CiOo^^lc 


APPENDIX  E — BEPOET  OF  MAJOE   HEDEE.  1271 

"Expl&Ddtion  nBoally  offered  to  Acconat  for  the  Dccessltr  of  coDHtnntly  taisiog  tlie 
iBveea  In  the  lower  part  ol'  the  bayoa."  Thie  coiomoD  theory,  us  stated  by  them,  was 
thst^  where  the  levee  terminated,  the  waters  ot  the  bayou  ovcrdowed  the  banks  and 
raised  them  by  deposit.  The  oarreot  of  the  bayus  being  diminished  by  this  escape 
of  wat«T,  a  deposit  was  also  made  in  its  ohanoel.  This  deposit  contracted  tbe  water- 
way and  increased  the  lateral  overflow,  and  thni  accelerated  the  elevation  of  the  uat- 
nral  bank.  This  baa  had  the  effect  of  backing  op  tbe  bayoa  above  and  tbos  raising 
the  flood  level. 

Instead  of  this  explanation,  they  advance  tbe  theory  that  the  constant  rise  of 
flood  level  is  due  (1)  to  the  fact  that  the  lower  bayou  having  had,  before  the  bnild- 
Idk  of  tbe  levees,  a  cross-section  large  enough  for  carrying  only  the  income  at  Don- 
■lOMnviUe  mJitM  the  lateral  overflow  permitted  by  low,  natural  banks,  is  now  too  small 
to  carry  freely,  without  temporary  damming  np  of  a  part,  the  wbolo  amount  enter- 
ing from  tbe  Mississippi ;  and  ('.!)  to  tbe  fact  that  the  extension  of  the  levees  caused 
» temporary  increase  of  flood  beigbta  for  certain  distances  above  the  polut  where  cz- 
tooslon  b^ins,  the  local  slope  being,  of  course,  mnch  diminished  by  ench  extooaion 
ftnd  height  thereby  increaaed.  That  the  first  of  these  causes  would  produce,  at  points 
wmenhat  distant  from  tbe  Mississippi,  immediate  increase  of  floo<l  be igbt  consequent 
npon  the  first  building  of  levees,  need  not  be  doubted.  But  Humphreys  and  Abbot 
also  state  that  "levees  were  commenced  at  an  early  day,  and  were  extended  rapidly 
down  one-half  the  length  of  the  faayon."  *'In  lti4Q  the  levees  terminalM  at  or  a 
little  below  Liockport,  56  miles  below  Donaldsonvillo,  and  54  miles  above  the  Gulf. 
In  IS59  they  nominally  extended  27  miles  below  Lockport,  although  it  is  stated  they 
were  not  more  than  3  feet  high,  12  miles  below  that  town."  It  has  already  been  Hcen 
that  tbey  are  effective  now  only  as  far  as  the  cnt-off,  about  fifteen  miles  below  Lock- 
port.  How,  then,  conid  the  second  cause  operate,  when  there  has  been  practically 
DO  ezteuelon  of  levees ;  and  to  what  shall  wo  attribute  the  lorze  increase  of  levee 
elevation,  shown  t<i  have  taken  place  at  Harang's,  and  to  what  shall  we  attribute  "the 
necessity  of  almott  annually  raising  their  levees,"  a  necessity  complained  of  gener- 
ally by  the  planters  nearl«  and  above  Kacelaod,  as  reported  toM^jor  Howell  t  (See 
Chief  Eng.  Hop.,  1B74,  Vol.  I,  p.  767.)  Evidently  the  first  cause  conld  not  produce 
a  constant  increase  of  tlood  height,  observable  through  many  years  snoceeding  the 
establishment  of  the  levee  gyst«m ;  evidently,  also,  the  second  cause  has  been  in  op- 
eration only  to  an  insignificant  extent.  Some  other  cause  must  have  operat«d  to  pro- 
duce the  increased  Qo^  heights.  In  Major  Howell's  report,  above  referred  to,  it  is 
stated  that  the  planters  claim  that  the  gradual  filling  iu  of  the  bayou  between  Bace- 
land  and  the  cut-off  produced  the  increase. 

This  is  substantially  a  repetition  of  tbe  ''  oanally  ofiered  explanation  "  referred  [o 
by  Humphreys  and  Abbot,  the  placing  of  the  lower  limits,  the  cnt-off  being  in  ail 

Erobability  due  to  the  fact  that  all  conld  see  tbe  growth  of  the  great  longitudinal 
are  near  that  point  (and  which  now  appear  as  islands,  even  at  high  water),  while  few 
took  account  of  the  shoaling  below,  which  still-  lelt  ample  depth  for  navigation. 
That  some  obetmction  other  than  smallness  of  natural  cross-section  existed  below 
Lockport  is  noted  by  Humphreys  and  Abbot  in  a  foot-note,  page  455 :  "  It  has  also 
been  suggested  as  an  additional  cause  of  the  rising  of  the  high-water  level  that  the 
bayou  below  Lockport  Is  chocked  up  by  rafts  and  tow-heads.  •  •  •  Lieut.  Henry 
L.  Smith,  Corps  of  En^neeis,  who  examined  the  obstructions  below  Lockport  in 
1853  with  a  view  to  their  removal,  states  that  they  begin  about  5  miles  below  Lock- 
port,  and  consist  of  a  great  namber  of  snags,  whicb  project  above  low  water,  and  for 
the  distance  of  IB  mllea  almost  entirely  prevent  the  passage  of  Bt«amboats  during  the 
low  water  of  summeT  and  autumn.  Such  obstructions  must,  of  course,  retard  the 
flowof  the  water  and  to  some  slight  extent  raise  the  flood-level  for  a  limited  distance 
above  them,  but  they  are  evidently  lnadeqnat«  to  aid  materially  in  pTodnoiog  tbe 
constant  increase  of  floods  throughout  neatly  the  whole  bayou." 

All  the  sna^B  appearing  above  low  water  have  been  removed  dnriDg  tbe  last  few 
years  by  parties  workino;  under  the  directionof  this  office,  but  many  remain  imbedded 
under  the  deposit,  the  local  growth  of  which  was  hastened  by  the  presence  of  the 
logs.  The  current  maintalnaa  channel  on  either  side  of  these  islands,  but  their  pres- 
ence largely  dimiulahea  the  oroaa-seetion. 

Tbe  facts  above,  showing  clearly  an  annually  progressive  decrease  of  oroes-section 
in  the  lower  bayou,  were  not  known  to,  andweredispnted,  byHamphreysandAhbot.- 
Tbe  knowledge  of  them  leads  Inevitably  to  tbe  conclasiou  that  tbe  theory  presented 
by  Humphreys  and  Abbot,  is  nnaatiefaetory,  and  must  be  supplemented  by  the 
''usually  offered  explanation, "  this  itself  tg  be  supplemented  by  some  emphasis  apoD 
the  fact  that  the  shoaling  begins  at  the  very  mouth  of  the  bayou. 

The  eminence  of  the  autJiortty  stating  that  "neither  excavation  nor  deposit  baa 

been  made  in  the  bed,"  and  the  importance  of  the  matter  in  considering  a  plan  for 

permanent  improvement,  made  it  necessary  for  me  to  go  to  some  length  on  this  point. 

Seeing  now  that  a  considerable  portion  of  the  sediment  received  by  the  bayon  is 

depositedat  its  month,  in  the  Qolf;  along  Its  overflowed  banks,  and  on  its  bottom 
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ill  tbereKioD  of  overfiow:  seeing,  in  abort,  that  the  La  Foorcbe  is  not  in  ita  i«giain 
ftn  exception  to  other  eedi men t- bearing,  anunally-overflowinK,  tid»-reachin|c  atnaBi, 
we  ^111  be  prevented,  while  aearohing  for  a  radical  care  for  existing  evils,  frmu  Ail- 
ing into  an  error  whlcb  might  follow  the  application  of  the  theory  quoted  aboTe  turn 
10  nigh  »n  anthotlty  as  Humphreys  and  Abbot's  report. 

The  following  plans  have  been  Bnggested  by  different  persona  forimproving  Baye* 
Lb  Foatche. 

Firtt,  by  dredging  alone. —In  order  to  eecnre  a  depth  of  5  feet  at  extreme  low  water, 
with  a  channel  width  of  75  feet,  the  fbllowing  volumes mnst  be  excavated. 

Cn.7U*. 

From  Donaldson ville  to  Napoleon vi lie,  17  miles 460,001) 

From  Napoleonville  toThibodeani,  17  milea 270,00 

From  Thibodoanx  to  Eaoeland,  16  miles 80,0n 

FromBaoeland .       1,001 

A  total  of , 811,0» 

This  calcalation  sopposes  the  central  depth  to  extend  over  the  width  of  75  feet, 
37.5  feet  OD  each  side  of  the  thread  of  the  stream.  The  resalt  therefore  probably  em 
by  bein^  somewliattoo  small.  Tbatpartof  tboboUom  covered  allow  water  is,  bow- 
ever,  quite  flat.  At  90  cents  per  cubio  yard  thecosC  of  this  dredging  woald  be  1162,000. 
(Beoent  dredging  in  Mobile  Bay  is  reported  at  12  cents  per  yar£  But  for'a  new  woift, 
in  a  less  coDveoient  locality,  and  for  which  aannal  appro priatious  would.  protMUj 
not  be  large,  it  would  not  be  safe  to  estimate  on  so  low  a  Bgare.)  A  channel  having 
been  thus  obtained,  the  conditions  wonld  be  thna — at  low  and  medlnm  atsges  a  baim- 
what  larger  volume  of  water  wonlil  enter  from  the  Hisslsslppi. 

As  the  river  roee  this  somewhat  larger  volume  wonld  the  sooner  All  the  now  ineat 
flcient  crosB-section  in  the  lower  bayou ;  this  cross-sectiun  and  the  head  of  vrater  at 
Donaldson vil J e  being  unchanged,  the  high-watei  volume  nonid  be  reduced  to  itsfor- 
mer  value ;  this  volume  flowing,  where  dredging  was  done,  in  a  larger  channel,  wooU 
havediuiDished  velocity,  cansiugdcposit  from  water  highly  charged  with  sedimenUiT 
matter.  This  general  action  would  lio  locally  hastened  where  unusnal  widening  of 
the  levees  would  cause  snddi'C  cxpansioti  of  the  flood  volume,  or  unnsnal  contraclioo 
cause  stidden  daoimitig.  The  tendency  would  thna  be  to  return  to  that  condition  of 
equilibrium  which  had  been  disturbed  by  tbo  dredging.  If,  however,  the  benefit  to 
navigation  originally  secured  might  continne  until  tbo  volnme  excavated  bad  been 
nearly  or  qnico  restored  by  deposit,  the  expenditure  fur  dredging  might  stiU  be  a 

|irofi  table  one,  r' ...... ^  — n-. .= —  ^-.  .     .. 

irregularities  oJ 

posita  equal  to ^ _,  _„__ 

Donaldson  ville  Bar.  The  gradual  deterioration  of  the  lower  bayou  and  extenwoa  of 
that  deterioration  up-stream,  wonld,  of  itself,  destroy  hope  of  secnrlog  a  pennaoeDt 
improvement  by  dredging.  An  improvement  costing  abont  (165,000,  and  witboot 
guarantee  of  lonser  lile  tl^n  one  season,  could  not  wisely  be  nndertaben  for  this  bayou. 

SeeoRd  plan.— To  dredge,  as  explained  above,  and  to  extend  the  levoes  to,  or  necrij 
to,  the  Gulf.  The  cost  of  extending  an  efficient  levee  system  to  within  ti  or  10  miloi 
of  the  Gnlf  would  be  about  ilij,00l},  at  UO  cents  ]>er  cubio  yard.  ThisamooDt,  added 
to  the  estimate  for  dredging,  gives  a  total  of  about  (287,000. 

By  a  proper  re<;u1atiun  of  the  width  between  such  levees  and  the  excavation  of  ii^ 
regular  hattnre  and  island  formations  for  use  in  bnilding  the  levee,  an  approximate  uni- 
formity of  cross-section  and  of  perimeter,  at  higli'Water  stages,  would  result:  The 
effect  of  such  works  upon  the  navigability  of  the  stream  can  be  inferred  from  aatndy 
of  the  changes  of  surface  slope  that  would  bo  produced.  Fig.  Isbowa  the  high-wal«r 
slope  as  It  now  isj  in  the  56  miles  above  LockporC  there  is  only  twice  as  mnoh  of  fall 
as  in  the  13  miles  below  it,  and  scarcely  as  much  as  in  the  18  miles  below  the  cut-off. 
It  is  iu  this  last  stretch  that  the  great  lateral  loss  through  cut  levees  oocois. 

Fig.  2  shows  the  slope,  that  the  confinement  of  the  whole  flood  within  a  channel 
would  tend  to  produce — namely,  anniformalope.  Afl«r  the  proposed  dredging  the  bM- 
torn  would  also  have  a  more  uniform  alope  than  now ;  hence  both  changes  wonld  (end 
to  uniformity  of  surface  slope.  In  the  first  section  (see  fig  urea)  above  the  Gulf,  abont 
23  miles  long,  the  change  would  produce  au  increase  of  skipe,  hence  of  ourrent,  faenra 
of  transporting  or  scouring  power.  But  this  increase  would  be  felt  for  bat  a  abort  dis- 
tance, 11  at  all,  iu  the  Gulf.  The  only  effect  on  the  bar  would  be  an  inoreaae  in  tlM 
quantity  of  sedimentary  matter  for  deposit.  Tbo  increased  current  might  carry  this 
sediment  a  little  further  gulfward  than  cow,  but  in  the  end  the  Increaaed  deposit 
wonld  again  seriously  obstruct  the  outflow,  raise  the  flood  level  near  the  Qolf,  thns 
diminish  the  velocity,  and  cause  a  precipitation  of  suspended  matter  iu  the  oba&nel- 
Begularity  of  cross-section  and  of  velocity  wonld  be  disturbed,  the  distnrbanoe  crad- 
nallj  proceeding  up-stream,  causing  increase  of  flood-height  above  it,  due  to  backing 


30,  since  many  years  might  elapse  before  complete  restoration  ;  bnt  local 
m  of  channel  would,  in  ull  probability,  soon  produce,  here  and  there,  de- 
to  those  removed.     Especially  might  we  look  for  early  restoration  of  the 
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DDof  tbe  waters  that  no  loDKerfindBofficientcroM-Bcctlou  forcafiyflow.  ThiBraiaiog 
of  flood-bei^ht  would  be  eqiiivalent  to  a  decrease  of  slope  and  velocity  in  the  seotion 
Above.  This  nonlil  linallyproducesome  deposit  abore;  bnt,  on  the  other  hand,  since 
tbe  total  bead  between  Doualdsoaville  and  the  Oulf  ia  couBtaiit  (approiimatel.v  a«), 
decrease  of  velocity  in  an  npiier  mast  be  accompaoled  by  increase  of  velocity  in  the 
lower  Mctioa.  Hence  duposit  thrn  noDld  cease,  or  perbapR  excavation  occur,  nntit 
local  uniformity  of  slope  would  a^aia  be  approached,  only  to  yield  afcain  to  another 
change,  tbese  oscillations  continuing  until  sncb  size  and  form  of  ctobs- section  hail 
been  reached  as  would  cause  annua)  excavations  to  equal  annual  deposits  in  the  bed, 
tbe  wbolemas«  of  earthy  matter  then  being  deposited  ip  the  Quif  prodncing  exten- 
bIod  of  tbe  delta  formation.  A  slow  decreaae  of  average  slope  per  mile  would  result, 
tbe  appreciable  effecta  of  which,  however,  are  so  distant  that  we  need  not  now  con- 
sider them.  The  sediment  annually  discharged  into  the  La  Fonrche  would  coverone 
square  milo  to  a  thickness  of  abont  1  foot.  A  few  miles  beyond  the  mouth  uf  the 
La  Fourche  the  Onlf  basa  depth  of  300  feet.  The  bar  in  front  of  the  two  mouths  is  sev- 
eral miles  long;  hencenorapidgrowthinto  the  Got  f  need  be  feared.  Axain  referring 
to  tbe  figures  it  is  seen  that  in  the  second  section,  between  Orange  and  tne  "  cut-off,  " 
extension  of  levees  would  produce  diminished  slope.  Asthe  high- water  velocity  here 
is  now  very  great,  it  is  not  probable  that  the  decrease  would  re  suit  in  any  material 
change  of  tbe  bed.  The  velocitj'  woold  still  be  equal  to  that  now  existing  in  many 
ptac«a  withoat  causing  deposit.  In  the  next  section  above— that  betweet  Lockport 
and  the  cut-olf'-the  velocity  would  remain  as  it  is,  very  nearly,  bat  the  flood-heights 
would  be  considerably  diminished..  Above  Lockport  there  would  be  an  increase  of 
velocity,  and  4  general  decrease  of  flood-heights.  It  has  been  shown  before  that  dredg- 
ing throughout  this  section,  without  changing  conditions  along  the  lower  section^ 
would  be  soon  followedbyare-establishment  of  present  conditions  throughout.  But. 
having  secured  an  increased  Telocity,  it  follows  that  this  restitution  could  not  so 
readily  occur.  In  the  existing  state  the  current  is  such  as  to  leave  the  bed  of  the 
bayou  almost  nncbanged  from  year  to  year.  The  dredged  channel  might  then  be 
maintained  until  muditication  of  the  immediate  gain  of  velocity  due  to  the  chances 
outlined  in  discussing  tbe  loweror  Gulf  section  of  the  bayou— this  modification  due 
to  disturbances  originating  at  the  Gulf—would  be  slow  in  reaching  as  far  up  as 
Tbibodeaux.  Thus  in  the  Mississippi,  while  we  see  rapid  changes  of  bed  near  its 
moutb,  traceable  to  changes  at  and  beyond  the  mouthx,  and  changes  at  the  Forts  and 
above  that  are  traceable  to  localcanses.  There  is  doubt  ]e»H  a  slow  change  throaghont 
the  river,  due  to  changes  at  tbe  Gulf,  bnt  it  is  not  appreciable.  Deterioration  of  the 
dredged  channel  in  the  La  Fourche  would  then  be  looked  for  as  due  to  local  causes. 
Sinoethere  is  practically  nocavinnof  the  banks  these  changes  would  be  few  ascompar- 
ed  to  the  uiimberin  tbeMississippr  and  would  he  due  to  slight,  perhaps  only  temporary, 
irregularitiea  of  cross-section,  which  would  operate  to  build  up  and  remove  changing 
ban.  Therefore,  while  it  is  not  probable  that  the  great  shoals  now  extending  for 
milea  throughout  this  sectiou  wonid  reappear,  it  is  probable  that  here  and  there  a 
bar  wonld  be  formed,  impeding  navigation.  These  might  be  removed  by  dredgiogor 
\ij  the  construction  of  wing-dams,  as  experience  might  direct.  Tbe  Donaldsonville 
bar  would  certainly  recur,  as  tbe  plan  considered  would  have  no  appreciable  effect 
there.  That  bar  is  caused  by  the  existence  of  a  body  of  nearly  dead  water  on  both 
aides  of  the  line  dividing  the  current  of  the  Mississippi  from  that  of  the  Lafourche. 
In  any  plan  which  would  give  security  agaiust  recurrence  of  all  other  ban  inve 
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this,  tt  would  be  advisable  to  conBtmot  Bpeolal  worke  for  its  destmoUon,  tta  by  bnCi- 
ing  jetties,  whicb  would  throw  the  dividing  line  out  into  the  Uiseisaippi ;  but  in  lit 
pIuD  DOW  considered  some  dredgioK  would  probably  have  to  be  done  annually.  Btmee 
the  additional  expense  of  oontn>)ling  this  bar  wonld  be  email  as  compared  with  Ibi 
initial  cost  of  special  works  and  the  incidental  cost  due  to  InconTenience  of  exit  and 
entiance  for  the  many  largo  fi»t<boatB  that  float  in  and  out  of  the  bayou.  It  is  im- 
possible to  present  with  the  ioitial  cost  (,$297,000)  of  ezocnting  this  plan  any  doe 
estimate  of  aunnal  cost  of  maintenance.  If  we  suppose  ttiat  ae  mnch  aa  5  per  «er>. 
of  tbe  total  atinu^  amount  of  transported  sediment  be  deposited  where  now,  witk 
less  current  than  tbe  improvement  wonld  obtain,  a  yery  mnch  smaller  quADtityii 
deposited,  then  |10,0D0  per  year  wonld  cover  the  maiotonance  by  dredging.  Dntiaf 
some  years  it  would  probably  l>e  nnnecesaary  to  spend  a  cent. 

If  tbe  interests  of  naTigation  alons  be  considered,  it  is  certainly  qnestioD^Io  asts 
whether  sacb  expenditures  would  l>e  warranted.  Two  other  ff^eat  l>enefitB  wooU 
result — comparative  freedom  from  danger  of  overflow  aud  the  addition  of  manyaeni 
to  tbe  cnltivable  area  along  the  bayon.  CoDsidetation  of  these  importftat  mattan 
might  therefore  lead  one  to  recommend  this  plan  to  a  State  government,  which  lods 
toad  tho  interests  of  the  people,  while  refiisini;  to  recommend  it  to  the  United  StaM 
Government,  whose  concern  is  with  only  certain  specified  interests. 

TUrd  plait. — To  construct  a  lock  at  Donaldsooville  and  to  convert  tbe  bayou,  b* 
dredging,  into  a  navigable  arm  of  the  sea.  To  dredge  a  75-foot  channel  doivn  tai 
feet  below  mean  low  tide  wonld  reqaire  the  removal  of  1,600,000  cnbio  yards  of  evtb. 
This  amonnt  is  so  large  that  in  the  event  of  its  being  done  lower  flgnree  than  tbiw 
used  in  the  first  estimate  above  could  be  obtaiued.  At  15  cents  per  cubic  y»rd  tke 
cost  wonid  be  S'240,000.  Since  the  water  supply  is  practically  unlimited,  the  forta  rf 
look  may  be  made  similar  to  that  at  tbe  head  of  company's  canal,  near  tbis  city,  b 
this  lock  the  leveed  banks  woald  be  tbe  side  walls,  save  that  length  of  side  wall  k- 
qnired  for  abatments  and  gate- chamber.  Such  a  lock,  200  feet  long  and  30  feet  wid^ 
was  estimated,  in  a  report  to  Hs]orUowell,lb75,  to  cost  (115,000.  Incrcaeeof  lenjftk 
wonldentailsmHll  additional  cost;  soofincresaed  width,  which  saves  some  sidefilliDg. 
increases  coat  of  end  walls  only  by  difference  i>etween  cost  per  linear  foot  ofgateau 
wall,  and  rcqnirps  a  few  hnudred  sdilitienal  cubic  yards  of  concrete  for  the  flocr. 
These  items  of  increase  will  be  covered  by  $45,000 ;  adding  (30,000  to  cover  what  I 
consider  as  shortages  in  the  1B7&  estimates  we  have  $190,0(X)  as  the  cost  of  a  lock  SOB 
feet  long  and  GO  feet  wide. 

The  total  for  this  plan  is  then  |4GO,000 ;  to  this  should  he  added  $8,000  per  year  tv 
operating  and  ntaintaining  the  lock  and  removing  deposits  which  would  occor  jut 
above  and  below  it.  Supposing  the  average  number  of  lockages  per  day  to  ba  10,  t£m 
wonld  be  annually  admitted  into  tbecanal  about  10,000  cubic  yards  of  sediment.  Tbi 
great  value  of  this  plan,  aside  from  tbe  aid  given  to  navigation,  is  tbe  security  girea 
against  floods — more  than  that^  relief  from'  the  necessity  of  lieepiug  up  any  lenes 
whatever.  • 

The  saving 
in  estimating  the  advantages  of  the  pfan 
mnch  is  annnally  spent  od  repair  of  levees  I  do  not  venture  to  say,  asitisa  veryvati- 
able  quantity,  bat  it  probably  amounts  to  some  tbonsandsof  doUaTsannnally,  Tbett 
ehonld  also  lie  considered  an  annual  average  loss  duo  to  occasional  crevasses.  T1ms» 
items  have  a  positive  and  present  valae,  tbougb  difficult  to  eTpre(».  I  feel  confidtnt 
that  this  value,  Inoreased  by  $19,000  saving  on  freight,  and  diminished  by  {tJ.OODeost 
of  lock  maintenance,  woald  give  a  sum  which  capitalized  at  5  per  cent,  wonld  equal 
tbe  initial  cost  of  tbe  improvement.  Tbere  is  a  further  and  larger  gaiu  than  this,  thai 
larger  efforts  wonld  be  made  as  soon  as  the  ever-threatening  fear  of  overflow  is  n- 
moved.  From  many  opinions  expressed  to  me  by  planters!  believe  this  plan  is  mocb 
preferred  by  them  to  any  other  feasible  one.  Many  of  them  answered  my  inqoiriM 
in  this  way:  "Yes;  of  course  we  want  navigation  all  the  year;  but  what  we  man 
want  is  relief  from  high-water  dangers. "  Considering  all  its  advantages,  slackwatn 
navigation  all  the  year,  relief  from  levee  eipenses  and  loss  by  crevasses  along  the  new 
cultivated  portion,  increase  of  acreage  farther  down,  and  general  inspiration  to  eflbrt 
due  to  freedom  from  overflow,  might,  in  my  opinion,  be  very  wisely  nndertakenbylba 
State.  Should  the  concern  of  Congress  extend  to  all  these  interests,  it  would  likewise 
bo  a  proper  undertaking  for  the  General  Government.  Tho  eitent  of  Congreoaioiial 
concern  lu  the  roatt«r  of  land  reclamation  has  varied  considerably. 

The  disadvantages  of  tbe  plan  are,  the  slight  detentions  incident  to  all  lockini 
works,  the  necessity  of  abandoning  the  present  system  of  irrigating  rice  fields,  and 
the  eeseation  of  all  sedimentary  building  up  of  the  low  lands  near  the  Qulf.  Bic* 
fields  are  now  irrigated  through  flumes  cut  into  the  levee  at  low  water.  During  hifh 
water  there  is,  of  conrse,  sufficient  head  to  cover  all  tho  fields.  Should  this  indtuUr 
be  pnrsned  after  eTecution  of  tbe  plan  considered,  it  would  be  necessary  to  inigau 
by  pumps,  as  is  now  done  along  the  Teclie.  As  tbere  are  now  a  great  many  rite 
planters,  the  experse  involved  in  netting  up  steam-pnmps  would  be  conaiderable,  and 
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the  u)iia»l  expense  of  ranning  tbem  wonld  donbtlesB  be  (25,000  or  f30,D00.  Were 
thej  eeoDied  agaiuat  floods,  bowever,  I  believe  many  of  tbese  people  noold  be  glad 
to  abftDdon  rice,  or  in  this  security  against  floods  would  consider  themselves  ci 
pecaated  for  tbe  increased  ei^pense,  if  rice  culture  ^ere  continued.  There  is  a  c 
tingent  benefit  derivable  from  this  plan  in  this,  that  it  wonld  fucilitate  the  endea' 
toopenRnj  of  the  several  canals  that  hat-e  bees  bnilt  up  to  the  La  Fonrcbe  levies,  but 
conuectiou  never  made  on  account  of  the  expense  of  lo'clis.  At  Lockport,  the  ter 
minus  of  companj'a  canal,  a  lock  was  bnilt,  and  aftervcHrila  destroyed  by  a  crevasse 
It  was  never  opeued.  Haraop's  Canal  has  never  been  opened.  The  State  "cut-off" 
has  never  beeo  ore&i^d.  All  these  would  fnrntsh  most  desirable  lateral  comumnica- 
tion  with  New  Orleans.  Tbey  are  not  large  enongb  to  carry  steamboata  snch  as  those 
now  trading  on  the  Upper  La  Foorche,  but  a  considerable  part  of  the  potato  and 
fmit  crop  ia  now  handled  by  loggers,  which  have  a  oironitouB  ronte,  inside  or  ont- 
alde.  It  was  confidently  stated  to  me  that  private  enterpriee  wonlU  certaiuly  open 
these  canals,  or  one  of  them,  if  the  coat  of  lock  coDelmction  were  reduced  to  a  very 
small  sum,  as  it  would  be  by  this  improvement. 

/MrfA  plan.— By  adding  to  that  Jnat  considered,  a  movable  dam,  placed  at  the  aide 
of  the  lock. 

This  is,  of  coniae,  feasible,  and  as  there  wonid  be  bat  50  or  60  feet  of  soch  movable 
part  it  would  not  be  a  coatly  work.  It  would,  however,  require  one  complete  stde- 
wall  to  be  built  for  the  lock,  which  wonld  materially  increase  the  cost  of  that  struct- 

It  woald  require  a  much  larger  amonnt  of  dredgiog,  and,  without  constant  and  costly 
regulation,  might  aubject  the  less  prudent  ioEabitaats  to  the  danger  of  overflow, 
since  eveu  the  restiicted  discharge  of  the  Miaaiasippi  might  raiae  the  water  surface  up 
to  or  above  the  level  of  the  lower  lands.  It  would  cauae  the  admiasinn  of  floating 
logs,  which  would  become  obstruotiona.  The  advantage  gained  would  be  the  relief 
tcom  the  necessity  of  locking  during  three  or  four  mnntha  of  each  year.  The  iulliol 
cost  wonld  exceed  that  of  the  other  plan  by  not  leaa  thau  $00,000.  Tbe  annual  coat 
of  maiutainingthe  dredged  channel  would  be  very  much  inoreaseJ,  since  a  mnch  larger 
amonot  of  sediment  would  be  introduced.  Near  the  lock  a  dangerously  strong  cnr- 
rent  would  be  produced.    Of  the  two  plans,  the  former  is,  in  my  opinion,  preferable. 

Fifth  plan.-^Bj  placing  a  look  or  dam  at  Don  aid  sou  vi  lie,  and  one  at  Loclcport,  and 
introducing  water  iu  the  basin  tkusformed  from  Lake  Field,  lying  1  mite  west  of  Lock- 
port.  This  plan  ia  referred  to  simjily  because  it  has  been  discussed  by  engineers  of  repu- 
tation in  the  Stat«.  The  discussion,  however,  is  based  upon  tbe  erroneous  reports  of 
somepersons(privat«BnrveyorH,  I  believeVto  theeffect  that  the  water  in  a  small  canal 
out  fiira  the  lake  toward  the  bayou,  stands  7  feet  above  low  water  of  the  bayou.  This 
lake  is  a  drain  for  swamps  west  of  the  LaFourche.  At  the  time  of  the  survey  of  lt-83 
itawater  wasabout  2  feet  above  mean  low  tide  of  the  Golf,  and,  from  information  ob- 
tained by  arecentpersooalexaminationof  the  lake.  I  learn  that  thi a  elevation  waa  not 
probably  ita  lowest  water.  Its  level  is  subject  to  rapid  variations  due  to  rains,  but 
during  low-water  season  of  the  La  Fourcbe  is  ugualljr  about  aa  low  as  that  stream. 
The  plau  is,  therefore,  not  worthy  of  further  consideration.  * 

Sixth  p/an.— By  purchasing  and  completing  compnny'a  canal.  Thia  canal  ia  cut 
from  a  point  opposite  the  npper  part  of  thia  city  to  Lake  Salvador,  eaat  shore ;  from 
west  shore  of  Lake  Salvador  to  Bayou  La  Fourcbe,  at  Lockport.  The  lock  at  tlie  Mis- 
sissippi is  iu  nse ;  that  at  Lockport  is  in  ruins.  In  order  to  accommodate  boats 
such  as  are  now  iuthe  LaFourche  trade,  both  locks,  and  the  whole  length  of  the  canal. 
about  8  miles,  would  require  enlargement,  at  very  great  expense.     The  locks  wontd 

Eractioally  he  rebuilt.  The  upper  (moat  valuable)  part  of'tne  bayou  wonld  be  little 
euefited  without  dredging.  The  effect  of  dredging,  without  conatmctionuf  alock  at 
Donaldsonville,  has  already  been  atudied.  With  a  lock  at  Donaldson ville,  the  other 
lines  become  only  a  convenience,  not  a  necessity.  Aa  a  convenience,  replacement  of 
(he  small  lock  at  Lockport  might  he  a  paying  investment,  as  before  stated,  while  to 
purchase  and  enlarge  would  be  entirely  too  expensive. 

iStrmth  plan, ~To  construct  wing-dam  a  throughout  the  ahoal  region.  As  an  adjunct 
to  the  plan  of  dredging  and  levee  building,  theae  conatractiooa  have  already  been  re- 
ferred to.  To  construct  as  many  of  them  as  would  be  required  for  producing  navi- 
gable depth  throughout  the  many  milea  of  ahoals  wonld  be  a  very  expensive  work  ; 
In  a  alream  whose  low-water  width  is  but  80  or  90  feet,  it  wonld  l>e,  if  not  impracti- 
cable, certainly  dangerous;  it  would  only  hasten  deterioration  in  the  lower  bayon  ;  it 
might  require  expensive  dredgiugin  the  beginning ;  without  levee  building  itaeffect 
would  probably  be  only  temporary,  aa  ahowu  in  disonaaing  tbe  flrst  plan ;  it  has  not 
the  incidental  advantage  of  securing  against  floods,  or  of  adding  to  the  cultivable 

Of  theae  eevoo  plana,  I  believe  that  of  converting  the  bavou  into  a  aalt^  water  canal 
connected  with  tbe  Mississippi  by  a  lock  is  the  best,  and  that  it  wonld  pay  aa  ini  • 
aginary  private  ownerof  the  whole  LaFourche  conntry  to  execute  it. 
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I  believe  that  no  AppropriatioDB  will  be  reqaired  dariag  the  next  few  y«kn  for 
laking  Bnch  tempoia^  amelioratioii  as  baa  recentlybeen  obtained. 
The  obatrnetionH  will  doabtlesg  re-form,  bnt  aa  jot  obBtnictiona  df  the  kind  refonl 
I — anasB,  overhaDginK  treea,  &c. — are  not  Herious, 
Very  respeotfoily,  joar  obedient  servant, 

O.  T.  Ckosdt-, 
i"iril  Li»Ht«iut»t  of  fkpfMen. 
M^J.  W.  H.  Hkukb, 

Corp*  of  Engineert,   U.  S.  A. 


IMPEOVEMENT  OP  CALCASIEU  ElVEE,  LOUISIANA. 

Tbe  work  origiDated  in  an  act  of  Congress  approved  June  14,  ISSO^ 
aothorizinK  an  examination. 

The  original  examination  of  this  river  was  made  only  down  to  Lake 
Charles.  A  siibseq  uent  examination  was  made  of  the  lower  part  of  the 
river  at  its  month,  in  Lake  Calcasieu,  report  of  which  will  be  foand  in 
Annual  Beport  of  Chief  of  Engineers  for  1883,  Appendix  Q.  Further 
inquiry  was  made  in  December.  1834,  report  on  which  appeared  in  Report 
of  the  Chief  of  Engineers,  1835.  The  result  of  these  iavestigntioiis  may 
be  briefiy  stated.  Ko  work  is  needed  above  Lake  Charles,  La.,  the  only 
town  on  the  river.  Below  that  point  the  first  work  to  be  done  is  the 
removal  of  a  bar  at  the  head  of  Calcasieu  Pass,  connectiag  Calcasien 
Lake,  iuto  which  the  river  empties,  with  the  Gulf.  The  facts  leadioirto 
these  conclusions  have  beeu  fully  set  forth  in  previous  reports.  Two 
appropriations— one  of  $10,000,  the  other  of  $6,500~have  beeu  m&de 
for  this  river.  Of  this  only  a  small  Bum  for  examinations  and  office  ex- 
penses has  beeu  expended.  The  bar  in  the  Jake  being  the  point  at 
which  beneficial  work  must  be  commenced,  and  this  bar  haviuj;  been 
separately  appropriated  for  under  the  head  of  "  Calcasieu  Fass,"  it  was 
constraed  by  the  Chief  of  Bngiueera  that  sums  appropriated  for  tbe 
'  river  were  not  applicable  to  work  on  the  bar  without  Congressional 
sanction.  Such  sanction  has  not  yet  been  given  j  hence  the  inaction. 
My  only  recouimeudation  at  present,  therefore,  is  that  such  sanctiOQ  be 
given. 

The  annual  cut  of  lumber  around  Lake  Charles,  La.,  is  worth  about 
9800,000,  about  half  of  which  is  transported  by  rail,  east  or  west,  from 
Lake  Charles.  Within  the  last  few  years  this  industry  has  ceased  to 
be,  as  it  was  formerly,  almost  the  sole  occupation  of  the  iuhabitanta  ot 
the  Calcasieu  Valley.  Agricultural  lands  are  beginning  to  be  takeo  in 
considerable  quantities,  but  no  definite  figures  can  be  given  as  to  value 
of  products. 

Jlfon^  ttatement. 
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IMPROVEMENT  OF  CALCASIEU  PASS,  LOUISIANA. 

In  1874  a  cbaDoel  was  dredged  tbrougli  the  bar  or  Hats  at  bead  of 
Calcasiea  Pass.  This  cat  refilled,  aod  ia  1881-'82  was  aguiu  dredged 
througli  for  a  distaoce  of  7,600  feet ;  a  cbannel  was  made  8  feet  in  depth 
aud  70  feet  ia  width.  This  work  was  done  by  contract,  at  a  cost  of 
$10,444. 

The  total  appropriatione  for  this  work  todate  have  aggregated  130,000, 
of  which  $27,074.75  have  been  expended  on  the  improvemeDt. 

The  latest  ioformation  from  this  locality  indicates  that  the  dredged 
obaunel  over  the  bar  has  again  refilled  to  its  normal  condition  before 
dredging,  viz,  3^  feet  of  depth. 

Both  channels  which  were  dredged  over  this  bar  were  cut  across  the 
shortest  line  of  the  bar,  were  to  a  certain  extent  experimental,  and  nrged 
by  commercial  and  navigation  interests,  so  as  to  get  immediate  resnlts. 
Since  these  cats  refilled  so  rapidly,  a  cause  for  this  deterioration  baa 
been  sought  for,  and  it  is  believed  to  be  partially  dne  to  the  waves  and 
currents  passing  between  the  lake  and  the  pass  not  acting  in  the  line 
of  the  cut,  and  also  dne  to  the  small  number  of  steamers  using  the  cut. 
As  the  directions  of  the  seaa  and  currents  are  to  a  great  extent  governed 
by  the  winds,  and  these  are  variable  both  as  to  direction  and  intensity, 
no  channel  can  be  excavated  on  the  bar  which  shall  at  all  times  have 
the  currents  and  seas  flowing  in  its  axis,  and  therefore  be  subjected  to 
some  fill ;  but  it  is  thought  that,  if  a  cnt  be  made  across  the  flats  more 
nearly  in  the  direction  of  the  prolongation  of  the  axis  at  the  head  of  the 
pass  than  the  old  cat  was,  the  fliling  would  be  less  rapid  than  formerly. 

This  improvement  is  now  in  an  unfortunate  condition,  owing  to  the 
wording  of  the  act  making  appropriation.  Heretofore  this  bar  has  been 
dredged  upon  from  the  appropriation  for  "improving  (Jalcasien  Pass," 
which  WHS  clearly  applicable  to  this  work,  bat  two  later  appropriations 
were  made  for  improving  "Calcasiea  Eiver,"  without  specifying  any 
particular  locality  for  improvemeut,  audit  is  not  known  that  appropria- 
tions for  improving  the  river  can  be  properly  applied  to  tbe  improvement 
of  the  pass.  It  is  certain  that  the  improvement  of  the  river  proper  is  of 
no  ase  so  long  as  the  present  bar  obstructs  navigation  at  the  pass. 
Should  it  be  decided  that  money  for  the  river  can  be  applied  to  the  bar 
at  tbe  pass,  then  work  could  go  right  ahead,  as  the  money  available  for 
the  river,  together  with  that  for  the  pass,  would  enable  an  effective 
channel  to  be  cnt  at  the  pass,  and  any  balance  coald  then  beused  for  what- 
ever might  be  required  in  the  way  of  improvement  higher  up-stream. 
But  to  spend  public  money  for  improvement  up  this  river  with  the  bar 
at  the  pass  animproved  wohld  be  a  waste  of  public  funds.  As  the  funds 
certainly  available  for  tbe  pass  are  not  safBcient  to  do  any  work  there, 
no  work  has  been  done  on  either  the  pass.or  tbe  river  daring  the  past 
fiscal  year. 

If  it  be  decided  that  fands  for  the  river  can  be  ased  for  the  pass,  or 
if  further  appropriation  be  made  for  the  pass,  then  a  careful  examina- 
tion will  have  to  be  made  as  to  which  lineltbe  proposed  cut  shall  be 
made  npuu.    It  is  thought  the  cut  wilt  cost  about  $10,500, 

The  commerce  of  the  pass  is  entirely  dependent  upon  that  of  tbe  river, 
and  the  latter  is  estimated  to  have  an  annual  value  of  $528,000. 
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IMPSOVEMENT  OP  SABINE  PASS,  TESAa 

The  object  of  the  improTemetit  ia  to  obtain  deep  water  over  tbe  bv 
nt  tbe  entrance  of  tlio  harbor.  In  187S  and  18S0  channels  12  feet  de^ 
were  drcdgetl  across  the  bar  at  a  costof  abont  $167,000.  Both  sooDn- 
fllled. 

In  1382  it  was  proposed  t«  get  deep  water  here  by  means  of  two  jet- 
ties, each  a  little  less  than  i  miles  in  length,  extending  from  shore  otA 
across  tbe  bar  into  deep  water  of  the  Gnlf,  at  an  estimated  Cf>st  of 
t3,177,6OC.50. 

In  Angnst,  1882,  Congress  appropriated  $150,000  for  this  work.  Witk 
this  and  an  unexpended  balance  from  former  appropriatioDs  work  wu 
commenced  in  1883  by  contract  on  one  of  the  jetties,  and  188,552  cnbic 
yards  of  jetty  were  built. 

In  July,  1881,  Congress  appropriated  $200,000  more  for  this  wort 
new  contracts  were  made,  work  was  continued  on  tbe  west  jetty  and 
commenced  on  the  east  jetty  and  continued  until  August  26, 1885,  vrbea 
inconsequence  of  scarcity  of  fnnds  work  had  to  stop.  At  tbia  time  tbe 
east  jetty  foundation  was  11,190  feet  long,  and  the  jetty  itself  was  built 
nearly  up  to  the  level  of  tbe  meim  high  tide  for  a  length  of  188.40  feet, 
or  a  little  over  2  miles. 

Foundation  of  the  west  Jetty  was  built  out  to  a  length  of  16,074  feet, 
and  of  this  jetty  6,710  feet,  commencing  at  tbe  shore-end,  was  raised 
abont  the  level  of  mean  high  tide.  The  jetties  were  built  entirely  of 
brash  and  stone. 

During  the  past  fiscal  year  work  on  tbe  jetties  was  only  done  dariDg 
July  and  a  part  of  August,  to  complete  the  contract  entered  into  dur- 
ing the  early  part  of  1885.  The  foundation  of  east  jetty  (40-feet  wide] 
was  extended  990  feet  and  the  top  of  the  jetty  (lo  feet  wide)  was  es 
tended  2,140  feet ;  5,710  linear  feet  of  west  jetty,  were  raised  above  liigi 
tide  and  562  linear  feet  beyond  this  were  raised  to  mean  low  tide. 

On  June  30, 18S5,  one  year  ago,  no  result  in  increased  depth  of  wata 
on  tbe  bar  or  inside  were  apparent ;  since  then  three  surveys  have  bea 
made,  which  show  a  least  depth  of  8  feet  of  water  on  the  bar,  where  we 
formerly  only  had  6  feet. 

Tbe  inner  and  outer  bar  curves  of  9  and  10-feet  depths  are  gradaally 
approaching  each  other,  showing  a  marked  improvement  in  tbe  cbao- 
nel.  In  other  words,  during  tbe  past  year,  as  closely  as  we  can  estimate 
from  actual  surveys,  a  scour  has  taken  place  on  the  bar  at  Sabine  Paea 
of  a  little  over  1,000,000  cubic  yards  of  material.  The  depth  of  water 
on  the  bar  has  increased  fully  2  feet,  being  a  gain  of  33  per  cent,  in 
depth,  from  incomplete  jetties  not  yet  extending  over  the  rest  of  tbe 
bar. 

On  Juno  14, 188C,  a  cyclone  struck  Sabine  Pass ;  tbe  damage  to  tbe  Jet- 
ties amounted  to  the  loss  of  about  3,000  linear  feet  of  top  mattress  on 
each  jetty;  tbe  total  loss,  as  nearly  as  can  be  estimated,  ia  abont  $23,000. 

Thus  far  abont  $500,000fcave  been  spent  on  this  Jetty  project;  it  has 
built  about  3^  miles  of  jetty  to  the  level  of  mean  high  tide,  and  a  fonn* 
datiou-conrse  cooaidembly  longer. 

The  jetties  are  just  beginning  to  produce  beneficial  results,  which  can 
only  be  continued  by  pushing  botli  jetties  rapidly  t>eyond  tbe  crest  t^ 
the  bar.  One  million  dollars  conUl  be  expended  jtrofitably  in  tbe  fiscal 
year  ending  June  30, 1S88. 


itizecoy  Google 


APPENDIX  B — ^EEPOET  OP  MAJOE  HEDEE.  1279 

There  is  no  commerce  worth  meDtioniDg  at  Sabioe  Pass ;  it  is  pros- 
pective, and  depends  npon  the  results  of  the  contemplated  impTovemetit. 

The  vork  has  been  in  local  charge  of  Assistant  Engineer  Thomas  L. 
Baymond,  who  has  done  all  his  work  in  a  most  thorough  and  satisfac- 
tory manner,  and  who  has  famished  the  following  detailed  data  of  work 
done  daring  the  year.  * 

At  the  close  of  the  last  fiscal  year,  the  construction  of  the  two  jetties 
nnder  contract  with  the  Louisiana  Jetty  and  Lightering  Company  was 
still  in  progress,  and  in  the  anonal  report  then  sabmitted  a  detailed  ac- 
coant  of  the  character  of  the  work  and  the  methods  employed  was  given, 
there  having  been  hailt  during  1885  to  July  Ist  of  that  year  10,200  linear 
feet  of  the  foundation  of  east  jetty,  8,700  feet  of  which  had  been  built  up 
to  high  tide  by  the  addition,  where  necessary,  of  top  mattresses  15  feet 
wide ;  on  the  west  jetty  there  had  been  placed  daring  the  same  period 
1,000  feet  of  mattresses  10  feet  wide. 

From  July  1, 18S5,  to  the  closo  of  the  contract  on  August  26, 1885, 
the  foundation  of  east  jetty,  40  feet  wide,  was  extended  990  feet,  and 
the  top  work,  15  feet  wide,  was  carried  to  a  point  350  feet  from  the  end 
of  the  foundation,  or  a  distance  of  2,140  feet  beyond  its  terminus  on 
July  1, 1885. 

The  west  jetty,  during  the  same  time,  was  raised  above  high  tide 
for  alengthof  5,710  feet,  and  to  mean  low  tide  for  a  distance  of  562  feet 
beyond  the  former  work,  being  15  feet  wide  and  the  latter  20  feet  wide. 

To  sum  up:  At  the  the  close  of  the  contracts  of  1885  the  east  jetty 
foundation  was  11,190  feet  long,  and  nearly  up  to  mean  high  tide  for  a 
distanceof  10,840  feet,  in  the  construction  of  which  tberehad  been  used 
8,890j^J  tons  of  stone,  and  GGi,:iiii  cubic  yards  of  brush.  The  west 
jetty  foundation,  built  in  1883,  was  16,074  feet  long,  6,710  feet  from  the 
shore,  having  been  raised  to  mean  high  tide.  In  1883  there  were  naed 
in  this  jetty  14,465  tons  of  stouo,  and  104,088  cable  yards  of  brush,  and 
in  1885  there  were  used  2,386  tons  of  stone  and  11,353  cubic  yards  of 
brush. 

SUE  VETS. 

Three  surveys,  previously  reported  npon,  have  been  made  during  the 
past  fiscal  year ;  the  first  in  September,  1885,  the  second  in  January, 
1886,  and  the  third  June  23  and  24, 1886  j  a  chart  of  the  last  is  here- 
with sabmitted. 

These  surveys  show  acontinnoua  improvement  in  the  depth  since  the 
construction  of  the  east  jetty,  resulting  in  the  present  channel  of  8  feet 
depth  at  mean  low  tide  acroBS  the  bar,  which  assures  a  navigable  depth 
of  9  feet  into  the  pass  at  the  ordinary  daily  high  tides.  Appended  to 
the  chart  is  a  comparative  profile  of  the  present  channel  and  that  ex- 
isting at  the  time  of  the  inauguration  of  the  present  work  of  improve- 
ment. This  profile  shows  an  increase  in  depth  since  1881  of  4  feet  near 
the  beginning  of  west  jetty,  the  gain  diminishing  to  2^  feet  opposite 
the  end  of  east  jetty,  while  as  far  as  2,500  feet  beyond  that  point  the 
increase  in  depth  is  1  foot. 

A  comparison  of  contours  of  equal  depths  shows  the  following  im- 
provement : 

The  6-foot  contour,  through  which  there  was  in  1881  a  channel  650 
feet  wide  and  6.1  feet  deep,  has  been  obliterated  between  the  jetties  and 
their  prolongations  2,300  feet  wide. 

The  7-foot  contours,  3,01)0  feet  apart  in  18SI,  have  also  disappeared 
between  the  jetties  and  over  the  bar. 
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The  S'foot  contours,  7,800  feet  apart  in  1881,  do  not  now  close,  tbm 
being  an  8-foot  channel  across  the  bar  230  feet  wide,  with  a  maximu 
of  8.2  feet. 

The  9  foot  contoars, 9,000  feet  apart  in  IS8I,are  now  5,500  feet  apart, 
a  gain  of  3,500  feet.  . 

The  10-foot  coiitourB,0,TOO  feet  apart  ia  18SI, are  now  7,000  feet  a[iatt, 
a  gain  of  2,700  feet. 

A  calculation  of  the  nmoant  of  ecoar  and  fill  which  had  taben  pba 
at  the  time  of  the  January  eurvey  of  1886  shows  that  to  that  time  that 
ha<l  l>een  removed  from  between  the  jetties  and  their  prolongatiCH 
1,101,000  cubic  yard:^,  against  a  fill  over  aportion  of  this  area  bestial 
the  end  of  east  jetty  of  158,000  cnbic  yards. 

CONDITION  OP  THE  JETTIES. 

Since  the  completion  of  work  onder  the  last  contract,  Sabine  Fta 
baa  been  visited  by  two  severe  etorms,  f^om  both  of  which  the  jettiet 
suffered,  hnt  the  last,  on  June  11,  waa  an  exceptionally  destmctive  e;- 
clone.  During  this  storm  the  water  rose  to  a  height  of  4  J  feet  overtltii 
portion  of  the  town  of  Sabine  Pasa  t>etween  the  railroad  embankaMst 
and  the  pass,  destroying  the  wharves,  3  warehouses,  and  4  dwellings, 
and  washed  out  10  miles  of  railroad  track  and  parts  of  the  embaii- 
ment. 

On  the  accompanying  chart  are  longitudinal  sections  of  both  jettiet 
showing  original  heights  and  those  found  at  the  date  of  the  recent  sv- 
vey  after  the  storm. 

The  damage  indicated  on  these  sections  is  confined  to  the  top  count 
of  mattresses,  tlie  outer  3,000  feet ;of  each  jetty  having  lost  tbetof 
course  entirely,  the  loss  dimlDisbing  gradually  towards  the  shore,  tte 
inner  4,000  feet  of  the  east  jetty  and  3,000  feet  of  the  west  jetty  liavinp 
suffered  but  little. 

Aa  the  top  coarse  was  only  15  feet  wide,  the  loss  of  material  is  not 
commensurate  with  the  loss  in  height,  and  aa  near  as  can  be  estimated 
the  loss  of  material  amonnts  to  about  12  per  cent,  of  the  amount  placed 
in  the  work  during  1885. 


From  June  1, 1885,  to  January  1, 1880,  a  self-registering  gange  wai 
in  operation,  situated  in  the  pass  2^  miles  above  tbe  end  of  east  jettj. 
A  comparison  of  the  record  of  these  months  with  that  of  the  corre- 
sponding months  of  1881  shows  that  while  the  mean  low-tide  elevation 
for  this  point  remained  the  same  for  the  two  periods  to  within  0.01  foot, 
the  mean  high-tide  elevation,  and  therefore  tbe  mean  range  of  tide  was 
less  after  the  building  of  the  jetties  during  tbe  latter  period  by  0J2 
feet,  equal  to  23  per  cent,  of  the  total  mean  range.  This  indicates  that 
tbe  capacity  of  tbe  inlet  for  tides  would  require  further  eulargeruent 
by  scour  or  otherwise  before  the  normal  tidal  conditions  should  be  te- 
atored.  Tbe  injury  to  tbe  jetties  increased  this  capacity  to  some  extent, 
or  there  is  every  reason  to  believe  that  the  increase  in  depth  would  have 
been  greater  than  that  reported  above,  as  for  several  montba  in  tb« 
year  the  currenta  are  controlled  by  the  floods  from  the  Sabine  and 
Heches,  rivers  and  are  not  dependent  upon  the  tide  for  the  head  of  water 
which  produces  them. 
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Money  stateinent, 

Jnlyl,  1B8&,  Mnonnt arailftble fl07,902  46 

JdIt  1, 1686,  ftmonnt  expended  daring  fiscal  year,  eiclDBiTe  or  liabili- 

tiee  outstanding  Jnly  1, 1885 105,266  10 

Joly  1,1886,  amount  available ' 2,6*6  36 

Amount  appropriated  by  act  approved  ADgnat  5,  1886 i.. 198,750  00 

Amonut  available  for  fiscal  year  ending  Jane  30, 1887 201,396  36 

I* Amount  (estimated)  requiredfor  completion  ofeiietiog  project 2.301.2S0  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  JDne3< 


.  1,000,000  00 

1  Submitted  in  compliance  iritli  requirements  of  section  S  of  river  and 
t,    harbor  acts  of  1866  and  1807.  , 


cokdition  op  the  woek  at  eabine  pass,  texas,  in  august,  1885. 

Office  United  States  Enginbeb, 
New  Orleans,  La.,  September  24, 1885. 

General  :  1  forward  lierewith  a  report  of  Mr.  T.  L.  Baymoad,  as5li>t' 
ant  engioeer,  on  the  coodition  of  the  work  at  Sabine  Pasa,  Texas,  at  its 
completion  lato  in  Atigast,  and  a  tracing*  in  a  separate  package  by 
mail  to  illustrate  thereport  and  to  show  the  changes  which  have  occorred 
in  oonseqaence  of  the  jetties,  as  well  as  the  present  condition  of  the 
ohanneL 

The  results  thils  far  obtained  are  even  more  favorable  than  were  ex- 
pecte<l  at  this  stage  of  the  work.  The  channel  between  the  jetties  has 
materially  improved  by  scoor,  proving  beyond  a  doobt  ihat  the  jetties 
when  completed  will  do  what  has  been  claimed  for  them,  produce  and 
maintain  a  deep-water  channel.  Ontheoutoideof  both  jetties  the  water 
is  shoaling.  This  adds  materially  to  the  strength  of  the  jetties,  and  the 
oysters  are  growing  so  rapidiy  on  both  jetties  that  before  many  years 
both  jetties  are  likely  to  have  the  appearance  of  oyster  reefs. 

While  deeper  water  is  being  obtained  between  the  jetties,  it  is  not 
being  obtained  for  any  considerable  distance  beyond  their  outer  ends. 
It  is  probable  that  mach  of  the  material  scoured  from  between  Ihem  is 
dropped  jnst  beyond,  where  the  currents  again  weaken.  In  other  words, 
the  bar  is  being  pushed  seawards.  But  the  advance  of  the  bar  seaward 
is  very  mnch  slower  than  is  the  advance  of  the  jetties,  provided  there 
is  money  to  build  them  with.  Our  appropriation  is  now  so  nearly  ex- 
hausted that  work  had  to  stop.  Scooring  will  probably  continue  be- 
tween the  jetties  and  shoaling  may  occur  beyond.  If  funds  were  avail- 
able so  that  the  work  of  jetty  building  could  be  continuous,  the  jetties 
would  soon  be  beyond  the  crest  of  the  bar.  The  deposit  would  continue, 
bnt  would  be  in  deeper  water,  where  the  littoral  current  known  to  exist 
woald  probably  be  effective  in  aiding  its  removal.  In  a  little  more  than 
five  months  about  $200,000  worth  of  effective  jetty  work  has  been  done. 
Nearly  all  of  this  was  done  on  one  jetty  (the  east  jetty  t.  Eleven  thou- 
sand one  hundred  and  ninety  feet,  a  little  over  2  miles,  was  bnilt  in 
this  time,  thus  proving  that  nearly  $500,000  worth  of  work  might  have 
been  done  in  a  year  on  one  jetty  if  the  money  had  been  available;  and 
as  there  are  two  jetties  to  be  bnilt,  work,  to  be  the  most  effective  and 
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ecoDomicDl,  ahoald  lie  pushed  oa  both  Jetties  simaltaneoaBty.  Ti 
voald  iiivolve  the  espenditare  of  $1,000,000  per  year,  jnat vhtili 
been  estimated,  and  woald  iasare  the  completion  of  the  work  in  a  M 
more  than  two  years'  time.  The  work  mnat  now  cease  until  insM 
appropriations  become  available.  The  jetties  will  continne  to  (Mimpn 
and  settle  somewhat,  thus  becoming  less  effective  than  if  kept  npl 
high-water  level.  The  bar  beyond  will  continue  to  grow.  Thisri 
have  to  be  removed,  and  the  final  result  is  likely  to  be  that,  in  cma 
quence  of  slow  progress,  due  to  inadequate  appropriations,  lon^r  jttn 
may  have  to  be  built  than  were  originally  contemplated;  and,  if  80,^ 
the  improvement  will  cost  more  money  than  the  original  estimateoDi 
for.  Thus  far  the  work  has  cost  less  per  cubic  yard  than  was  estimli 
for. 

Respectfully  submitted. 

W.  H.  HeijUE, 

Major  o/^ngmm 

The  Chief  of  EHaiNEEBS,  U.  U.  A. 


United  StatK^  Engineer  OmcE, 
2feto  OrUant,  La.,  Seplembtr  ii,  1" 

Sir:  la  view  of  the  completion  of  the  work  iinder  the  recent  eontract  will' 
"  I^nisiaoa  Jetty  and  LlghtcrioK  Company"  for  jetty  conetrnction  at  the  omA 
Sabioe  Fssa,  Teioa,  I  have  the  honor  to  eiibmit  the  following  report  upon  tbti 
pruvument  of  that  harbor  since  March  1,  18(15. 

Operations  under  the  appropriation  made  available  July  1, 16S4,  were  begun  '?■ 
contractors  on  March  6,  1886,  nnd  completed  Angngt  iW,  lagft,  Dnring  the*  i* 
veaing  eis.  inoDths  77,7K).6  cubic  yards  of  bmgli  and  ll.ifrsitJ'  toos  of  stoea  wwl 
into  the  work  of  boilding  a  portion  of  the  eaat  Jetty  and  iu  a'jding  to  tbe  beigbli 
parCof  tbe  weet  jetty  consCmotod  [n  1883. 

Upon  the  completion  of  the  work  of  construction,  thirty  piles  were  drirs>i  '^ 
the  edge  of  the  Jetties  to  mark  their  position,  and  a  survey  of  the  entire  ehsno"' 
tween  the  Jetties  for  a  distance  of  6,IX>0  feet  beyond  the  end  of  the  eaat  jatiy,' 
l,SiOO  feet  behind  the  Jetties  from  the  shore  to  the  outer  limit  of  the  enrvey. 

The  chart*  hereirith  Bnbmitted  exhibits  iuplan  and  proQle  the  present  cosda 
of  the  work  and  the  changen  in  depths  produced. 

EAST  JETTY. 

In  the  aQDOol  report  for  16(M-'66,  submitted  during  the  progress  of  tbs  *^ 
detailed  description  of  the  line  of  the  east  Jetty  is  given,  and  opon  this  linstli'JJ 
was  built  11,190  feet  lon^.  Of  this  length  nil  but  SsO  feet  was  originallv  biiill*** 
the  plane  of  mean  high  tide,  but  subsequent  settlement  and  compression  havn  rwij 
this  height  1  foot  to  li  feet,  leaving  the  first  3,000  feet  at  at>out  the  level  of  mruj 
tide ;  the  uext  sectiou  of  D,  GOO  feet  averages  one-half  foot  lower  than  this  plaur,  "^ 
tbe  teuiainder  is  still  fully  up  to  the  mean  high-tide  level.  , 

For  the  lirst  1,300  feot  from  the  shore  the  jetty  avcragcs4  feet  in  height,  wilh  a*! 
of  15  feet.  The  following  1,300  feet  averages  5^  feet  in  height,  with  a  width  of  30 
in  the  foundation  course,  and  of  IS  feet  in  the  top  conrse.  Thence  forsiBi>K' 
1,200  feet  the  height  averages  7  feet,  wbilo  the  widths  of  foundation  and  m^ 
remain  30  fi^ct  and  15  feet,  respectively.  From  this  point  for  a  distance  of  ^^ 
the  height  of  the  jetty  averages  &  feet  and  the  foundation  conrse  is  40  feet  «i^' 
atop  course  15  feet  wide.  Thence  to  tbeeud  of  the  top  course,  a  length  of  4,^ 
these  widths  aro  maintained,  white  the  height  averages  9  feet. 

The  lost  top  mattretiB  slopes  seaward,  the  sea  end  being  somewhat  below  \^  P 
of  mean  low-tide,  uud  bcyoud  this  300  (uet  of  founds liou -course  extends,  alopulf 
depth  of  H  feet  below  low  tide. 

These  elevations  refer  to  tbe  jetty  at  tbe  time  of  cltteing  the  work  \rlieK  t'* 
tnattreas  hod  been  in  position  more  tbiui  a  month.  Theoriginal  heights,  tskenW 

*  Chart  omitted. 
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seotion  of  the  work  vm  done,  nere  from  1  foot  to  1^  feet  greater.  The  approxinute 
nnifonaity  of.theeettlement  of  the  whole  Jetty,  the  conBtniotion  of  wbioli  extended 
over  fire  months,  seemn  to  indicate  thattbe  greater  part  of  this  anbsideuce  takes  place 
during  the  first  month  after  constraction,thoaKh  it  cannot  be  hoped  that  trorkof  this 
character,  bnilt  principally  of  bmib  compreueu  by  lever-power,  tf  ill  cease  to  compact 
itself  for  severaf  years.  Uncbof  the  Httlemeul,  loo,  is  doDbtleBBdneto  sinking  into 
the  bottom,  bnt  the  amount  of  this  caimet  be  well  ascertained  independently  of  the 
nompreasion. 

There  have  been  nsed  is  the  coustmctiou  of  the  east  Jetty  to  date  66,436.4  cubio 

be  more  expenslre  material  of  the  constmction,  the 

.., .  sDbJect  to  tlie  greatest  exposure  to  wave  action,  waa 

-well  covered,  nhile  the  foondation-matlreiiscs  wer«  loaded  with  only  socb  qnantillea 
of  atone  as  vonid  insure  tbcir  safety  from  ilUplacemeot  daring  the  short  time  nhicfa 
intervened  before  the  top  course  was  placed  upon  tbcin.  Thus  vcbite  the  proportiona 
of  stone  to  bmsh  varied  slighlty  iu  iudividnal  cases,  the  average  for  the  nbotc  of  the 
found ation-coniae  shows  the  proportion  of  1  ton  of  stone  to  12.1  cabio  yards  of  btnsb, 
and  for  the  top  work  1  ton  of  stone  to  3.8  cubic  ^ards  of  bmsh. 

CoDEideriog  the  Jett;  as  a  whole,  the  proportion  stands  1  toa  of  atone  to  7.5  cnbio 
yards  of  brush. 

The  total  amount  of  atone  placed  upon  east  Jetty  is  8,890j{{  tens. 

WEST  JSTTT. 

Owing  to  the  eettlement  of  that  portion  of  the  west  Jetty,  which,  in  1883,  bad  been 
bnilt  to  mean  bigb-tide  level  for  a  (^stance  of  6,146  feet  from  shore,  it  was  deemed 
advisable  to  prevent  the  escapeof  water  over  it  to  abonttbesame  distance  from  shore 
OS  the  east  jetty  had  been  carried,  and  the  work  of  raising  this  Jetty  above  mean 
high  tide  was  begun  JnneS6,  1B6&.  At  thecloseof  tbecontroct  this  bad  been  accom- 
plished for  a  length  of  6,710  feet  from  the  shore,  and  562  feet  beyond  this  a  aecond 
tier  bod  been  placed  njioa  the  old  foundation,  raising  this  part  of  the  Jetty  one-half 
foot  above  mean  low  tide. 

Tbia  new  work  begins  ISO  feet  seaward  of  the  old  shore  end,  owing  to  the  advance 
of  the  shore-line  that  distance  along  the  Jetty. 

The  widih  of  the  nen  work  for  a  length  of  1,600  feet  neaieet  the  shore  is  only  10 
foet.  thesboalnessof  the  water  on  both  sideaserving  to  render  this  light  work  secure. 

The  remaining  4,910  feet  of  the  top  work  is  15  feet  wide.  At  a  point  2,000  feet  fTOm 
shore,  whore  tho  depth  of  water  over  the  old  Jetty  was  foand  to  bo  3  feet  at  mean  low 
tide,  two  mattresses  SO  feet  wide  and  Hi  feet  high  were  first  annk  before  laying  the  top 
conrse.  Whoa  the  end  of  the  old  (op  coarse  was  reached,  1,100  feet  of  these  20-feet 
raattreosee  were  pat  in,  oarryiug  this  work  7,272  feet  from  shore,  and  all  bnt  562  feet 


The  average  height  of  tho  new  work  ia  3)  feet,  except  where  the  two  tiers  abo\e 
mentioned  were  need,  and  there  the  height  averages  4^  feet.  The  elevation  of  the  top 
of  the  Jetty,  as  far  ab  completed,  now  averages  1)  feet  above  mean  high  tide. 

The  totals  of  material  nsed  upon  the  west  Jetty  this  year  amount  to  11,31^.2  cnbic 
yards  of  brash,  loaded  with  2,38ti  tons  of  stone,  which  give  the  proportion  of  I  ton  of 
stone  to  4.7  cnbic  yards  of  brush.  All  the  top  worknpon  this  Jetty  was  bnilt  in  place, 
affording  a  good  opportunity  of  ascertaining  the  condition  of  the  work  done  two  years 
before.  There  seemit  to  have  been  no  loss,  except  from  settlement,  and  meastirementa 
show  that  nearly  all  of  this  sabaidence  took  place  during  the  first  six  months  after 
the  construction.  The  growth  of  oysters  upon  the  brash  and  atone  has  greatly  added 
toltfl  solidity  and  strength.  The  teat  mattren,  loaded  entirely  with  oyster  shells  was 
found  to  be  intact,  and  itselovatlon  fully  up  to  that  of  the  remainder  of  the  work. 

BESULTO. 

The  chart  berewitb  anbmitted  glvea  the  resnltsof  the  snrvey  made  immediately  upon 
the  completion  of  the  contract,  showing  a  comparison  of  the  soundings  then  tokeu 
with  those  taken  in  1861  before  any  work  had  beea  done,  longitudinal  sections  of  the 
two  jetties,  and  a  comparative  profile  of  the  bottom  along  tho  Fine  of  tho  deepest  woter. 

Generally  considered,  there  has  been  a  deepening  since  1B81  of  from  1  to  '^i  feet  over 
the  whole  area  between  the  Jetties,  the  greatest  sconr  having  takea  place  in  tbo  deep- 
est-water. The  improvement  in  depth  baa  extended  for  adistance  of  2,000  feet  beyond 
the  endof  the  east  jetty,  tbongh  to  a  less  degree  than  within.  Beyond  this  there  isa 
small  area  where  no  change  has  occurred,  while  beyond  this  again  there  has  been  a 
shoaliugoffour-tentbsof  afoot  in  the  line  of  the  channel  and  out  to  a  depth  of  12  feet 
been  a  shoaling  which  extends  out  to  the  13-foot  depth.  The  decreaae  In  depth  is 
greatest  near  the  jetty,  and  diminishes  gradually  toward  the  eastward.  The  bottom 
over  this  area  la  hard  sand,  and  it  Is  evident  that  the  shoaling  baa  been  due  to  the 
banking  up  of  the  westerly  sand-drift  against  the  west  Jetty ;  for  in  1864  this  aand 
bottom  \ris  fonnd  to  extend  IJ  miles  to  the  eastward  oi^the  west  Jetty,  while  now 
sand  Is  onlf  fonnd  in  Isolated  ^lots  farther  to  the  eastward  than  1,800  feet  fi«m  tho 
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Behind  the  east  Jetty  there  baa  beeo-aahoAUng,  which  Already  amoniitatoaas- 
imam  of  2  feet,  whiie  it  aveisses  H  feet. 

CoDBidoring  the  poatoara  of  depths,  the  moat  fnvorftble  resnlta  are  obsKTed.nn* 
bericg  the  recent  e^ctive  progreu  of  the  construction  doring  th«  moat  nnEnmlli 
setMOD  of  the  year,  it  ben  the  riven  are  low  and  preTftilisg  winds  opposed  to  (be  dl 

The  6- foot  curve,  which  in  1B81  nearly  closed  the  exit  from  the  pass  at  a  point  l,ti 
feet  inside  the  "  Clifton,"  has  been  entirely  obltt«rsted  between  tfae  jetties. 

Tbe  7-foot  cnrve  ineide  the  bar  has  advanced  into  the  Gnlf  4,300  feet,  meaundi 
tbecbftnncl  line,  andthe  distance  between  7  feeldepth  inside  and  ontsidethebub 
been  reduced  from  3,000  feet  in  1831  to  400  feet  in  1>«5.  Th«  depth  between  tbe  ja 
ties  is  everywhere  fcreater  than  T  feet. 

The  B-foot  curve  ineide  the  bar  has  advanced  toward  the  Gnlf  3,450  feet,  vltikii 
dietance  between  8  feet  depth  inside  and  ontaide  has  diminished  &om  7,800  feMi 
1881  to  4,600  feet  in  1665,  tbe  ontaide  carve  having  reoeded  S50  feet,  the  diminntii 
unonDting  to  3,^00  feet. 

Tbe  9-foot  curve  liaa  advanced  seaward  between  the  jetties  1,860  feet,  while  II 
outside  curve  has  also  advanced  400  feet,  leaving  a  net  gain  on  the  distanoe  helva 
the  two  of  1,450  feet. 

While  tjie  advance  of  the  ontaide  curves  is  nnmistakable,  and  indicates  a  tendtd 
to  shoal  beyond  tbe  work  now  completed  to  mean  high-water  mark,  the  aini>an< 
this  shoaling  is  as  yet  small  compared  with  tbe  sconr.  The  elSeotive  work  haaniitta 

carried  beyond  the  original  bar,  and  the  fon"^"" '  *'" ''  "  '      """"' 

yond  the  end  of  tbe  east  jetty,  checks  the  e 
renta,  canaing  depoaita  ou  either  side  of  it. 

With  tbe  com  para  lively  feeble  cnirents  of  tbe  summer  months  there  has  still  btn 
gain  in  depth  l^or  a  diat^ce  of  ^,000  fee  C  beyond  the  last  top  mattress  of  the  eaat  JeU 
loeaaured  along  tbe  channel  line,  and  tbe  improvement  ia  marked  across  the  wbi 
entrance  fur  a  diatance  of  1,000  feet  beyond  the  end  of  the  eaat  jetty. 

Bespect fully  submitted. 

Tho8.  L.  Ratuoxb, 
AMtitlant  Sufmm- 

Htg.  W.  H.  Heusb, 

Corpt  o/Jimgint«r«,  V.  8.  A. 


SUBBIDBrfOE  OF  THE  JBTTIB8  AT  8ABINB  PASS,  HffilXAS. 

New  Yobe,  December  19, 18SS. 

tiFjfEEAi. :  I  have  the  honor  to  forward  herewith  two  tablea,  Bhowii 
snbsidejice  of  the  jetties  at  Sabias  Paes,  Texas, famiBhed  by  M^.  W.I 
Heuer,  Corps  of  Engineers.  In  a  commanication  to  me  liKferring  to  tt 
matter,  M^or  Heuer  states : 

That  the  percentage  of  settlement  on  tl 
while  on  the  old  jetty  (west  jetty)  it  is  3! 
into  two  parte,  viz,  anbrnerged  and  that  almve  mean  low  tide^  we  find  the  anbsifa 
of  the  submerged  part  t«  be  36^  per  cent.  Now,  if  we  treat  both  jetties  ae  one  (oiS 
ajetty  27,000  feet  long),  the  mean  height  of  which  was  originally  6.8S  feet,  aodt 
anbsidence  atnoanted  to  lA^i  feet,  the  percentafte  of  subsidence  avengea  SI  perM 
^■^■..  .., . . ^..     it^ -■-■ihtaofniaf 


This  takes  an  extreme  view  of  it.  The  meaaurements  of  heights  ofmattnMM) 
taken  from  out  to  out.  Yon  remember  one  bottom  fascines  are  ti  inches  diameM:  ' 
conree  nhen  the  mattress  is  weighted  with  ballaat  this  lower  ooorse  of  fiiaoinei  m 
•ink  into  the  mud  before  the  body  of  the  mattraaagetaabwuiDgsurftae:  yettbiih 
torn  faaciue  is  uounted  ia  the  total  height  of  the  mattress.  If  we  dednei  tUa  6  Ind 
from  the  amoant  of  subsidence,  we  should  have  only  14  per  cent,  of  snbaidWMM  in  i 
entire  amonut  of  Jetty  bnUt.  How  ranch  of  this  ia  due  to  compreeeion,  bow  mnoh 
worms,  and  how  much  to  actual  scour  beneath  tbe  mati^  nobody  knowa.  That! 
to  worms  I  don't  think  la  worth  conaidering. 

Behind  the  west  jet^  the  water  has  ahoaled  from  1  to  4  feet,  the  neatest  shoalii 
being  found  near  the  ahore.  From  a  point  1,000  feet  beyond  the  "Cliftan,"  uid  I 
tween  the  new  channel  and  the  foundation  of  the  west  Jetty,  laid  in  1883,  tbenb 

With  reference  to  the  submerged  port  of  the  west  Jetty  (7,000  to  16,000  feet  tn 
shore  end)  wbeie  tbe  most  subsidence  has  occnrred,  we  find  this  state  of  thing 
Close  to  the  edge  of  the  mats,  inside  and  outside  of  ttte  jetty,  we  find  a  trench  fron 
to  5  feet  deep,  and  of  variable  width.  This  we  have  not  oaiefallymeasnied.bntlndj 
it  to  be  about  3D  feet  wide.    I  believe  ttme  tiepobes  oocnr  froqi  tlte  oversow  of  li 
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tea  OT«r  tbe  Jetties.  Tbe  eonseqaeiiM  is,  the  mad  or  und  bene&th  the  nuits  flowa  Into 
Lhe  trendies  and  permits  tbe  mkta  to  tink  bodily.  Wbeu  our  Jetties  are  built  up 
ibove  liit{h-water level,  ve,  aa  a  rnle,  bare  less  sabeideuce  tbui  vben  they  are  sab- 
served,  sad  if  tbe  sabsidenoe  were  doe  to  oompression  only,  we  oagbt  to  get  more  In 
^bebigD  Jetty  than  in  tbe  sabmerged.becBtiBe  with  a  low  tide  ve  have  all  the  irelEhts 
ibove  water  pressing  directly  on  our  mad  foundations,  bat  with  a  high  jett?  tbere 
»u  be  DO  overtall,  benee  no  scour  due  to  that  oaose ;  yet  we  must  keep  oar  fooada- 
;loii  coane  rabmerged  and  well  In  advance  of  oar  completed  Jetty  to  prevent  injori- 
>nr  soonr  in  advance. 

Very  respectfolly,  yoor  ojwdient  servant, 

D,  C.  HOCOTOW, 

Brig.  Oeo.  JoBiT  NnrroN, 

Ott^  of  Engituen,  TJ.  a.  A. 
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Oppicb  Umited  States  Eroiitebr. 

New  Orlsant,  La.,  February  4, 1886. 

Obnbkal  :  I  bsve  the  honor  to  forward  a  report  and  a  tracing*  of  i 
snrrey  made  by  AssiBtant  Engineer  Thomas  L.  Raymond,  of  that  pa 
tioQ  of  Sabine  Pass,  Texas,  between  the  jetties  and  the  12-foot  cure 
lying  within  and  oatside  the  bar  at  this  locality.  The  survey  was  wait 
dnring  the  last  days  of  Jannary,  1886.  The  resnlt  showB  that  the  j(t 
ties  in  their  very  incomplete  condition  are  prodncing  beoeScial  effee 
in  making  deeper  water.  When  the  jetties  were  commenceit  we  hadi 
feet  of  water  on  the  bar.  The  jetties  were  extended  to  a  short  distaM 
beyond  the  inner  crest  of  the  bar  nntil  work  terminated  on  acconnti 
exhanstion  of  the  appropriation  last  September.  Since  that  tin 
barely  five  months,  the  bar  has  been  scoared  antil  a  depth  of  8  feeti 
water  is  now  fonnd  at  low  irafer,  and  this  channel  is  practically  400  fti 
wide.  The  9-foot  cnrve  inside  is  pashing  seaward,  has  advanced  2,0 
feet;  the  10-foot  carve  has  advanced  seaward  2,200  feet, showing  am 
terial  rednctioo  in  the  width  of  the  bar.  As  neither  the  Sabine  nor  tl 
Neches  rivers  has  been  high,  since  work  stopped  last  September,  d 
improvement  of  the  channel  mnst  be  attributed  to  the  scoar  obtaiiM 
by  the  concentration  of  the  tidal  carrent  directed  by  the  Jetties,  ai 
better  results  may  be  expected  as  the  rivers  rise.  The  sconr  on  theh 
is  also  taking  place  over  a  distance  of  3,000  feet,  measaring-  from  tt 
onter  end  of  the  east  jetty.  The  enter  ends  of  both  jetties  above  » 
level  have  sustained  some  damage  from  the  action  of  the  sea.  Tt 
can  be  remedied  when  work  is  resumed. 

RespectfuKy  snbmitted. 

W.  H.  Hevbb, 

Major  of  Engineen. 

The  Chief  of  Engineebs,  U.  S.  A. 


RBPORT  or  UR.  TBOU AS  I-  ttATMOND,  ABSIETANT  SNOmxXB. 

UiirrKD  Statss  Ekoinekr  Ovfick, 

Ami  OrlcoNt,  La.,  Ftbmary  3,  ItHC 

SiR!  I  haTB  the  honor  to  submit  the  following  report  apon  the  larvey  of  tfaei 
trkDce  to  Sftbine  Pass,  Texas,  made  Jannary  95  to  27,  1886,  in  obedience  to  jonii 
Btrnctions: 

A  chart)  of  the  anrvey  ia  herewith  aiibmltted  comparing  the  positions  of  the  « 
tODra  of  the  anrvey  of  December,  1881,  before  the  Jetties  were  begun,  with  tboM 
equal  depths  determined  by  this  anrrey.  A  comparative  profile  of  the  line  of  deep 
water  is  also  given  tofnrther  UluBtrate  tbe  reanlts  obtained.  The  dat»  from  tbeea 
of  18^1  are  shown  in  red. 

It  will  be  noticed  that  there  now  ezista  an  8-foot  chapnel  acrosa  the  bar,  irit) 
least  width  of  practically  400  feet,  7.6  feet  being  tbe  shoaleat  intervening  Kkiiiulia{ 
while  in  1S8I  barely  6  feet  depth  conld  be  carried  across  the  bar. 

The  G-foot  and  7-foot  contonra  have  been  obliterated  within  the  limita  of  the* 
vey,  which  extends  from  12  feet  depth  inside  to  tbe  aame  depth  oatAide,  uid  frmn  I 
west  Jetty  to  and  beyond  the  east  jetty  line. 

Comparing  the  6-foot  contonra  of  16^1  and  1886,  it  will  be  seen  that  while  it  da 
Dot  now  close  acrosa  the  bar,  in  1881  the  diatance  between  8  feet  depth  inside  and  w 
Bide  the  hac  woe  7,200  feet. 

The  9-foot  eontonc  inside  has  moved  seaward  2,600  feet,  while  the  ontalde  e«nto 
of  the  same  depth  has  advanced  intotheaDlf,near  the  line  of  deepest  water,  SOOlb 
ahowtnganet  decrease  of  3,300  feel  in  the  distance  between  9  feet  depths  tnalda  s 
ontaide. 

'Tracing  omitted.  tChut  omitted. 
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TAIUWU   *tVV  JOVIPf    U  Ut?VU«]rBCI97  Wl    f  iJA/UIIHIp   WbWQQU   lUBLUBHUU   UULVIUH  lU   imVUDpirUO. 

There  bas  been  a  cousiderable  advanoe  into  tlie  Gulf  of  the  Hand  9  footcontoanto 
the  westward  of  the  channel,  dne  to  the  fonnation  of  a  bank  aaainat  the  foundation 
of  the  west  Jettj;,  built  in  1H83,  batsinoe  the  conatinction  of  tbe  east  jetty  the  area 
And  height  of  this  bank  have  been  materiallj  diminiahed. 

To  inni  op  the  foieKolng,  the  practicable  depth  acrosa  the  bar  has  been  inoteased 
fnllj  2  feet,  or  one- third  of  the  original  depth,  by  the  incomplete  works  thos  far  con- 
gtlDcted,  while  as  far  as  the  work  baa  been  carried  the  iDaieaae  in  depth  npon  the 
former  crest  of  the  bar  baa  been  from  2^  to  3  feet,  or  about  one-half  of  the  original 
depth.  Alao  a  sconr  baa  been  prodaced  3,000  feet  beyond  the  end  of  the  east  Jetty, 
with  no  aiarming  tendency  to  aboal  bevond  this  having  been  developed. 

A.n  examination  of  the  condition  of  toe  work,  whioh  was  originally  built  to  mean 
high  tide,  shows  that  abont  TOO  feet  of  the  east  jetty  and  5,500  feet  of  the  west  Jetty 
'  ■'  '  '  "  '"onbothjettiestliotop  workis  considerably  dam- 
top  of  tbe  east  jetty  and  1,500  feot  of  the  top  of 

Very  respectfully. 


remain  nninjiired,  while  beyond  this  on  bothjettiestlio  top  work  is  considerably  dam' 

aged.    In  all  about  4,000  feet  of  the*"    '  "'" '  *  "" '    *  "  -  ' 

the  west  Jetty  have  been  injured. 


Thomas  L.  Rathond, 

AttUlanI  Engineer, 
UaJ.  W.  H.  Hedbb, 

CoTpt  ^Engimegrt,  U.  S.  A. 


R  14. 
IMPBOVEMENT  OF  SABINE  ETVER,  LOUISIANA  AND  TEiAfl. 

A  Burvey  of  tbemoath  of  this  river  vaa  made  io  1871 ;  it  had  a  chan- 
nel over  tbe  har  3J  feet  deep.  Id  187^73  the  sarvey  was  extended 
from  the  month  to  Bel^ora,  Tex.  The  information  obtained  did  not  war- 
rant the  expeuditnre  of  any  money  for  improvement  above  Hamiltou, 
Tex.,  abont  247  miles  above  tbe  moatU,  to  which  point  there  is  3  feet 
depth  for  abont  three  months  la  each  year.  Tbe  estimated  cost  of  im- 
provement over  this  stretch  of  river  by  removal  of  obstmctions,  sach  as 
logs,  snags,  fallen  trees,  &c.,  was  $18,000.  In  Jnne,  ISTS,  Congress 
appropriated  (10,000  for  tbe  improvement,  with  which  a  channel  6  feet 
deep,  70  to  100  feet  wide,  was  dredged  over  the  bar  at  the  mouth.  March 
3, 1879,  Congress  appropriated  (6,000  more,  and  provided  for  a  resnrvey 
of  the  river  from  its  month  to  East  Hamilton,  After  tbia  survey  was 
completed  it  was  deemed  advisable  to  expend  this  money  in  iipproving 
the  river  above  Orange,  and  cots  were  made  trova  tbe  main  river  into 
tbe  narrrows  and  at  Dead  Bend ;  large  numbers  of  sanben  logs  and  snags 
were  removed  &om  the  npper  part  of  the  narrows,  enabling  vessel  of  5 
feet  draught  to  get  30  miles  np-river  above  Orange. 

In  1880  Congress  appropriated  (6,000,  and  in  1881  (7,000  more,  for 
this  river.  The  bar  at  the  month  had  again  shoaled.  This  was  re- 
dredged  in  18Sl-'82  to  a  depth  of  6  feet,  and  a  channel  100  feet  wide 
was  made,  a  little  over  a  mile  in  length. 

In  1882  Congress  appropriated  (4,000  more  for  this  improvement. 
As  the  river  is  in  a  safficiently  good  navigable  condition  for  tbe  limited 
commerce  which  it  carries,  this  money  has  not  been  nsed,  and  it,  to- 
gether with  a  small  balance  left  over  from  former  appropriations,  is  yet 
available.    No  work  has  been  done  during  the  past  year. 

CONDITION  OP  THB  WORE  A.T  PBE8ENI. 

The  dredged  channel  has  shoaled  somewhat,  and  many  saw -logs  have 
been  lodged  in  it,  bat  there  is  a  deep  enough  channel  for  the  very  lim- 
ited commerce  using  the  rirer,  and  while  the  commerce  is  so  small  and 
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not  perceptibly  iucreasiog  it  ia  deemed  inadvisable  to  make  any  tvt 
ther  improvemeut  at  present. 

It  is  not  evident  that  tbe  improvementB  thus  far  made  have  been  ^ 
much,  if  any,  commercial  advantage.  Wtien  tbecbannel  waaatitaboi 
freight  rates  were  not  redaced,  uor  did  tbe  commerce  on  the  rivet  ps- 
ceptibly  increase. 

No  appropriation  for  tbe  fiscal  year  ending  Jane  30,  1888,  is  asked. 

Money  statement. 


R15. 
lUFBOTEUBNT  OP  NECHE8  RIVER,  TEXAS. 

The  Neches  Biver  was  sarveyed  in  1872-?73  irom  its  mouth  to  BoM 
ville,  195^  miles,  and  was  found  to  be  navigable  at  all  staj^es  to  Weil 
Blnff,  SI  miles  from  its  month  and  above  that  point  only  dnring  bi^ 
water,  a  large  amount  of  lumber  being  shipped  annually  to  Sabine  Fii 
and  Galveston.  The  principal  obstruction  to  navigation  was  the  h 
at  the  river's  month,  tbe  depth  of  water  on  which  was  3  feet  at  low  tiA 
the  bar  is  of  fine  sand  and  mnd,  the  deposit  of  the  river. 

Ad  estimate  for  dredging  a  channel  to  5  feet  depth,  involviDg  then 
moval  of  47,851  cnbic  yards  of  material,  was  submitted,  amonntiDgi 
$26,318. 

The  act  of  Jane  18, 1878,  appropriated  the  sam  of  (8,000  for  deepa 
ing  the  channel  at  tbe  month  of  the  river  and  removing  obstraotionei 
Beaumont. 

Advertisements  under  this  act  for  dredging  on  the  bar  failed  of  n 
suit,  and  after  the  passage  of  the  act  of  March  3, 1879,  appropriatii 
an  additional  95,000  to  the  work,  read verttsements  were  made  andnndi 
the  resulting  contracts  a  channel  was  excavated  to  the  depth  of  6  fa 
and  more  at  mean  low  tide,  and  to  an  average  width  of  60  feet,  exctf 
for  1,200  linear  feet.  An  additional  appropriation  of  $5,000  was  mad 
by  the  act  of  June  14, 1880.  It  was  contemplated  to  nse  the  ftinds  tb 
made  available  in  removing  snags  and  overhanging  trees  between  Ben 
port  and  Yellow  Bluff,  but  as  tbe  estimate  for  this  work  resulting  foa 
tbe  resnrvey  of  1880  amounted  to  $15,000,  operations  were  suspend* 
antll  after  tbe  act  of  March  3, 1881,  appropriated  the  sum  of  #3,00 
when  $7,465.60  were  expended  removing  these  obstructions,  the  rin 
being  thns  made  navigable  during  high  water,  say  three  months  in  ll 
year,  to  Bevilport,  and  during  low  water  to  Weiss  Bluff.  The  act  1 
March  3,  1881,  also  provided  for  an  examination  or  survey  to  ascertai 
the  practicability  of  a  deep-water  channel  fh)m  Sabine  Pass  to  Oraoi 
and  Beaumont,  and  the  estimates  made  in  accordance  with  the  pp 
visions  was  as  follows ; 

ForaB-foot  cbannel $21,0 

For  B  7-foot  cbannel , 4St,(l 

For  Ml  8-foot  channel 149,4 

For  a  ]0-foot.  otaonnel 377,0 

For  » le-foot  channel 1|£0,|I 
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It  wa^  noted  in  a  report  that  tUe  depth  then  existiof:;  (5  feet)  was  moro 
than  safflcient  for  all  the  requirements  of  commerce  for  maoy  years  to 
come. 

By  act  of  August  3, 1882,  the  snm  of  $5,000  was  appropriated  for  con- 
tinaiog  the  impiovement  of  the  river,  and  in  the  annual  report  (1883) 
recommendatioD  was  made  la  the  following  terms : 

Thia  amonut  is  inanfficiont  to  prodnce  a  good  channel  at  its  mouth,  and  as  this  is 


tbe  only  plaoe  on  the  river  really  requiring  improTsment,  it  is  thonght  beat  to  hold 
thle  monev  antil  a  farther  appropiiBtien  ii  made,  then  to  ent  a  good  chaanel  saj- 100 
feet  in  width  and  having  5  feet  depth  of  water  in  it. 


In  the  same  report  it  vas  stated  that: 

The  channel  across  the  bar  hod  again  shoaled  ontil  oolf  3^  feet  of  water  could  be 
oorried  over  it,  the  har  being  abont  t  miles  in  length  and  requiring  redredging  aliont 
ODoe  in  three  years,  for  which,  to  obtain  the  oluuniel  mentioned  alrave,  the  removal  of 
mboat  40,000  cnhio  yards  of  material  wonld  be  reqniied,  costing  at  30  cents  per  cable 
yaid  aboat  $12,000. 

TSo  work  has  been  done  daring  the  last  fiscal  year,  and  the  recom- 
mendation that  none  be  attempted  with  the  balance  on  hand  is  renewed. 

OONBITION  OF  THE  IMFBOTEUENT. 

The  depth  of  water  in  the  cnt  across  the  bar  seems  to  be  generally 
abont  1  foot  leas  than  that  in  Sabine  Lake  in  the  vicinity  of  the  onter 
approach,  qnite  enough  for  present  needs. 

There  in  no  commerce  apon  this  stream  below  Beaamont,  with  the  ex- 
ception of  irregular  trips  of  a  small  steamer  to  and  from  Sabine  Pass, 
and  as  its  draught  is  but  2  feet,  the  nataral  condition  of  tbeNeches 
Bar  gives  all  the  water  needed  for  it. 

>  For  several  miles  below  the  town  of  Beaumont  the  forest  growth 
along  the  banks  is  so  high  as  to  exclude  the  wind  from  sailing  vessels 
to  such  an  extent  as  to  prohibit  their  use  in  the  Inmber  trade  withont 
the  assistance  of  tow-boats  in  this  portion  of  their  ronte,  and,  there 
being  no  tow-boat,  no  shipment  is  attempted. 

Any  improvement  of  tbe  bar  must  then  be  supplemented  by  tow-boat 
service  to  be  of  any  use  whatever.  Tow-boat  service  cannot  be  estab- 
lished and  maintaiued  unless  tbe  navigation  over  the  bar  shall  be  cer- 
tain at  all  times.  As  any  excavation  through  the  bar  will  inevitably  be 
filled  np  by  deposits  from  the  successive  periods  of  high  water,  no  re- 
lief other  than  the  most  transitory  and  unsatisfactory  can  result  from 
dredging,  unless  indeed  provision  be  made  for  keeping  the  bar  dredged 
to  the  full  depth  required  at  all  times  and  without  faiL  This  course  is, 
however,  not  recommended. 

Daring  the  fiscal  year  1884-'S5  a  resnrvey  of  the  bar  at  the  mouth  of 
tbe  river  was  made.  This  channel  has  shoaled  to  3^  feet  of  depth,  and 
to  deepen  this  channel  to  5  feet  would  require  the  removal  of  66,590 
cubic  yards  of  material  at  an  estimated  cost  of  $16,977. 

The  river  is  not  susceptible  of  permanent  improvement.  With  the 
money  available  from  former  appropriations,  we  can,  when  it  becomes 
necessary,  deepen  the  channel  over  tbe  bar.  Until  this  balance  is  osed 
np,  no  further  appropriations  are  recommended. 

Money  statement- 


i  AmotiDtthatcanbeprofitabl:rezpendedinflacalyeareDdiDgJane30,168B    11,667  84 
<  Bobmitted  la  compIiaDce  with  reqairemeDta  of  section  H  of  river  and 
i     harbor  soto  of  1666  and  1667. 
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BEUOTAIi  OF  WBEOEB  IH  HAKBOB  OF  NEW  OBLEAHS,   LOUISIAlii. 

In  reply  to  an  adTertisement  inviting  proposals  for  the  removal  d 
tbese  wrecks,  opened  July  14, 1S84,  three  bids  were  received,  which  wa 
rejected,  being  considered  too  high,  and  the  w6rk  advertised  ODdettf 
ferent  specifications. 

Proposals  under  the  new  specifications  were  invited  and  opeoed  At 
gast  30, 18S4.  These  bids  were  again  rejected,  the  conditions  in  apee 
ficatioDjB  being  considered  illegal,  and  authority  given  to  invite  new  pi 
posalB  by  circular  letters  addressed  to  prerions  bidders.  In  reply  b 
these  circulars  bids  were  again  opened  on  October  18, 1834,  the  Iothi 
bid  received  being  that  of  the  Atlantic  and  Qnlf  Wrecking  Gompaif 
of  Bomers  Point,  S.  J.,  their  bid  being : 

For  remOTal  of  steamaMp  QreBbuii ......   tI6,(l 

For  removal  of  ship  Ailaa S,;i 

ForremoTnl  of  steamslup  Qeaerol  Qraot 9,9 

This  bid  was  approved  and  contract  entered  into  November  13, 16Si 
and  approved  by  the  Acting  Chief  of  Engineers  December  26,  1881. 

Work  was  commenced  upon  the  removal  of  steamship  O^neral  GrW 
during  the  letter  part  of  November,  1884,  and  coutinaed  until  Jannai; 
1885,  when,  on  account  of  high  water,  work  was  snspeaded.  "Work  nt 
resnmed  in  August,  18S5,  and  completed  in  December,  1885,  all  tk 
wrecks  having  been  satisfactorily  removed. 
Amonot  expended  dnring  fiscal  year  eudiog  Joae 30, 1S86..... ......  yft.1T 
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APPENDIX  S. 


IMPEOVEMENT  OP  RIVERS  AND  HARBORS  Of  THE  STATE  OF  TEXAS. 


BEPORT  OF-  MAJOR  S.  M.  MA2fSFIELD,  COBPS  OF  EXOINEEllS,  BVT. 
LIEUT.  COL.,  U.  8.  A.,  OFFICER  J2f  CHARGE,  FOB  THE  FISCAL  YEAR 
BSDINO  JUNE  30,  1886,  WITS  OTHER  DOCUMENTS  RELATING  TO 
THE  WORKS. 

IMPROVEMENTS. 


1.  Entrance  to  Qalveatoa  Harbor,  Texoe. 
S.  Ship-obaniiel  in  OalTeston  Bay,  Texas. 

3.  Trinity  River,  Texas. 

4.  Bufialo  Bayon,  Texas. 

b.  Channel  over  the  har  at  the  month  of 
Brazos  River,  Texas. 


6.  Pasa  Cavoilo  Inlot,  to  Matngorda  Bay, 

Texas. 

7.  Aransas  Pass  and  Bay,  np  to  Rockport 

and  Corpns  Christ!,  Texas. 

8.  Harbor  at  Brazos  Santiago,  Texas. 

9.  Protection  of  liver-bank  at  Fort  Brown, 

Texas. 


United  States  Engineer  Office, 

Galveston,  Tex.,  July  26, 1880. 
General  :  I  Lave  tlie  honor  to  forward  herewith  my  annaal  reports 
relating  to  the  river  and  harbor  improvements  under  my  charge  for  the 
year  euding  Jane  30, 1886. 

Very  respectfully,  your  obedient  servant, 

8.  M.  Mansfield, 

M<nor  of  En^neers, 
Bvt.  Lieut.  Col,  U.S.  A. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


DIPHOVEMENT  op  entrance  to  GALVESTON  HARBOR,  TEXAS. 

Estimate  of  the  Board  of  Engineois,  Jannary  21, 1886,  House  Ex. 
Doc.  Jfo.  85,  Forty-ninth  Congress,  flrflt  seasion : 


ORIGINAL  CONDITION  OF  THE  LOOALITT. 

The  entrance  forms  connection  between  the  Gnlfof  Mexico  and  Gal- 
Teston  Bay,  and  afforded  adepthfornavlgation  and  commerce  of  about 
12  feet  over  the  outer  bar  and  about  11  feet  over  the  inner  bar,  wiih  an 
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iotricate  chaoDel  of  12}  feet,  difBcult  of  oavigation.  The  oater  bu,  ii 
semi-circular  form,  stretched  from  Bolivar  FeniDaDla  on  the  ean  tt 
Galveston  Island-  on  the  vest,  measnriDg  10  miles  along  its  cie^  isi 
as  showD  by  Coast  Survey  Chart  No.  105,  had,  in  1867,  bnt  U  feet « 
mean  low  tide  in  the  best  chaoDel. 

The  inner  bar,  opposite  the  head  of  Oalveaton  Island,  waa  a  shod 
obstructing  Galveston  Channel,  and,  according  to  Chart  Ko.  105,  abon 
mentioned,  had  a  mean  lev  depth  over  it  of  bat  9}  feet. 

The  material  composing  the  bars,  as  well  as  the  npper  stratam  of  tk 
shoals,  beaches,  &c.,  has  all  the  characteristics  of  a  qaiclEsaDd,  beuigi 
fine,  rounded  sand,  comminuted  shell,  and  sand  and  shells  mixed.  Tit 
entrance  being  greatly  expoEed  to  the  action  of  storms,  waves  and  tidi 
carrents,made  freqaent  changes  in  the  shape  of  the  bars  and  the  dm 
nels  across  them,  the  progressive  movement  of  the  inlet  and  chuw 
toward  the  sonthwest  tending  to  hi^Qre  the  harbor,  and  aventnalljE 
destroy  it  if  permitted  to  continae. 

PBOJ£OT  FOB  IMPBOTBMEnT. 
[Raoommanded  bj  B«ud  of  Sugliiesn.] 

1.  To  baUd  up  and  complete  present  south  Jetty  to  the  crest  of  tt 
bar. 

2.  To  build  a  north  jetty  and  complete  it  to  the  crest  of  the  bar. 

3.  To  extend  both  jetties  to  the  30-foot  contour  in  the  Gal£ 

4.  To  do  such  dredging  from  time  to  time,  to  aid  the  tidal-ttoonr,  i 
the  rate  the  appropriations  given  may  afibrd. 

For  reference,  and  to  complete  the  record,  the  report  of  the  Board  i 
pablished  herewith.    (See  paper  marked  A.) 

OPEBAXIONS  PBIOB  TO  JUKB  30,  1886. 

The  first  appropriation  was  given  in  1S70,  and  lh>m  that  year  op  < 
Jnne  30, 1S86,  tl,576,337.I2  (including  $100,000  of  funds  of  the  dtji 
Galveston)  was  the  total  snm  expended  under  direction  of  the  Uniti 
States  upon  works  of  improvement  at  this  point.  The  result  of  the  e 
peoditure  of  this  money  may  be  shown  in  the  following  manner : 

The  Coast  Survey  chart  of  1307  indicated  that  the  best  water  in  ti 
channel  across  the  inner  bar  was  then  but  9}  feet  at  meao  low  tid 
affording  for  navigation  passing  to  or  from  the  city  a  depth  of  not  e 
ceeding  11  feet  at  ordinary  high  stages.  At  the  present  time  (JnneS 
1886)  the  available  water-way  for  vessels  is  not  less  than  20  feet  dK 
at  mean  low  tide,  and  this  depth — in  a  good  wide  channel — is  that  o 
tained  over  a  shoal  at  the  head  of  Galveston  Channel,  which  is  caoai 
by  the  passage  of  sand  through  the  dilapidated  Fort  Point  pile-wa 
opposite,  built  many  years  ago  by  thecity  of  Galveston.  Thedepth< 
inner  bar  at  time  of  hist  snrvey,  Jnne,  1S84,  was  26  feet,  which  d^ 
is  supposed  to  have  been  held  up  to  the  present. 

The  outer  bar  (as  shown  by  same  Coast  Survey  chart  of  1867)  hid 
mean  low-water  depth  of  11  feet  and  an  ordinary  high-water  depth  fi 
crossing  of  about  12}  feet.  In  1884  (survey  of  June)  it  was  fonnd  tlv 
the  mean  low- water  de^th  of  bar-channel  was  ISfeet— th«  same  as  give 
the  previous  year — and  afforded  for  navigation  at  high  tide  a  drangl 
not  exceeding  15  feet.  This  s».tisfactory  condition  has  prevailed  to  tl 
present  time,  as  inquiry  of  the  pilots  fails  to  show  any  debiment 
changes  affecting  either  of  the  bar-ctumnels. 
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In  the  last  AnDoal  Beport  it  was  meDtioned  tliat  no  constractioD  work 
could  be  att«mpt«d  in  the  year  18S5-'86,  becanse  of  want  of  Bufflcient 
fnnds;  $1,602.88  was  the  amount  available,  and  was  ezbaasted  (save 
$96.98  retained  te  meet  noa -payments  on  rolls)  in  making  the  ezamina- 
tiona,  &c.,  of  soath  jetty  required  by  the  Board  of  Engineers. 

PROBABLE  OPEBATIONS  OP  THE  TELAE  ENDINQ  JUNE  30,  1887. 

Whatever  fnnds  may  be  appropriated  for  contiuaing  work  at  this 
pojot  will  be  expended  to  the  best  advantage,  and  in  the  manner  out- 
lined by  the  Board  of  Engineers  in  its  report  of  Janaary  21, 1886. 

The  estimated  amount  required  to  carry  completed  jetties  to  the  crest 
of  the  bar,  with  a  view  to  obtaining  a  depth  of  10  to  20  feet  for  naviga- 
tion, is  $3,000,000 ;  to  extend  the  jetties  to  the  30-foot  curve,  to  obtain 
a  25  or  30-foot  channel,  $7,000,000.  The  estimate  is  made  contingent 
upon  &ee  supplies  of  money. 

The  work  is  looatedio  the  oollection  district  of  Oolveaton.  Tboaeftrest  light-boiisw 
ftre  at  Bolivar  Point  and  Fort  Point,  at  eotraooe  to  Oalreston  Bay. 

Monty  statemeat. 

Jaly  l.lSaS  amount  available fl,662  88 

jaty  1,  IWa,  amount  expended  dntiDg  Hacal  year,  escIoaiTe 

of  liabilitiesouteiftDdiDg  Jaly  1, 1885 $1,66B  90 

July  t,  1886,  onlatanding  liabilities B4  78 

1,650  68 

July  t,  1686,  ainannt  available 12  90 

AmonDtappropriatedbyaotapproved  AnguatS,  1886 300,000  00 

Amonot  available  for  Aaoal  year  ending  Jiue  30,  1897 300,013  SO 

i Amount  that  oan  be  profitably  expended  in  flsoal  year  ending  June 
30,1888 1,000,000  00 
Snbmitted  incompliance  withraqnirementa  of  owtionSof  riverand 
harbor  acts  of  1866  and  1867. 


COMU EKCUL  STATISnCS. 

CnsTOM-HouSB,  Oalvbstok,  Tkx., 

CoIIaotor'a  Offltie,  Jalg  1. 1886. 
Statement  of  tonnage  at  the  port  of  Oalveatoo,  Tex.,  for  the  fleoal  year  ending  Jnne 
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lbtteb  op  the  chief  of  enoinbbrs. 

Office  of  the  Chief  op  Enginekks, 

United  States  Ahmy, 
WasHngtoHj  D.  C,  February  20,  1S88. 

Sib  :  Id  presenting  the  report  of  the  Board  of  Engioeers  opon  tk 
improvement  of  the  entrance  to  the  harbor  of  Galveston,  Tex.,  it  migki 
be  well  to  preface  what  ia  necessary  to  be  said  with  a  brief  histoi^a 
the  operations  condncted  at  that  place. 

The  late  Maj.  O.  W.  Howell,  Corps  of  Engineers,  had  presented  a  prtj- 
ect  for  the  improvetuent  of  the  entrance  to  the  harbor  and  of  the  hi 
bor  itself,  which  was  referred  to  a  Board  of  officers,  Lienfc.  Cols.  Z.t 
Tower,  Horatio  G.  Wright,  and  John  Newton,  for  report.  \ 

The  project  was  the  conetruction  of  two  parallel  jettiet;  abont  lOJi 
feet  apLirt,  and  for  the  greater  portion  of  their  length  sabmergedri 
mean  low  tide.  The  peculiarity  of  the  project  consisted  in  the  propoarf 
material  of  which  the  jetties  were  to  be  built,  viz,  hollow  cylinden  i 
coDcrete,  called  by  the  originator  gabions,  deposit^  npngfat,  and  Wa 
when  in  place  with  sand.  I 

The  Board,  in  its  report  of  January,  1871,  says:  i 

Tbe  Board  is,  thererore,  of  tbo  opinion  that,  !f  piers  proposed  bj  Cftpt»iD  Bon 
were  constmcl-ed,  extending  over  the  bar,  the  depth  of  water  theT«on  would  be  a 
creased  in  an  important  degree,  tboueh  exactly  wtiat  daptb  might  be  looked  form 
notbepredicted.  It  is  alHu  believed  that  the  inshore  estremtty-of  thepieroa  thelM 
Point  side  of  the  entrance,  from  tbe  point  irhere  it  connects  with  the  balkhead<« 
etrncted  by  the  city  to  where  it  joins  the  lone  atraight  portion  runniiig  to  theU 
will  have  tbe  effect  of  moving  tbo  bar  at  the  Galveston  Harbor  entrance  tMwt 
■  Bolivar  CbannBl,  whereby  it  will,  to  some  extent,  bo  carried  off  by  the  main  eond 
of  the  latter.  •  •  ■  •  The  two  piers  will  therefore  have  the  efeet,  in  tbeopinia 
of  thn  RnarH.  nnt  nnlv  nf  iTnnmii>n„  tKo  nntnr  bar,  bttt  »leO,  incidentally,  the  iiM 

A«  regards  the  method  of  conatrncti on  proposed  by  Captain  Howell  the  Bokril 
impelled  to  apeak  with  loss  confidence.     The  importance  of  some  devi<H)  for  pioii 


traiumg- wails  for  the  improvement  of  our  batbora  which  shall  be  less  costly  thM  tM 
hitherto  practiced  is  readily  recoRniicd.  Piers  of  the  length  and  other  dimeosM 
etitted  to  the  case  in  <iueKtion,  if  built  of  stone,  restins  npon  the  easily  moved  itMJ 
over  which  they  pass,  would  involve  an  outlay  which  the  importance  of  the  pi 
wonid  perhaps  not  justify,  and  which  woold  not  probably  be  providjad  for  by  at 

In  view  of  the  cheapness  promised  by  Captain  Howell's  mode  of  a* 
Btmction,  the  Board  recommended  experimental  trials  of  the  gabioinl 
three  places  of  unequal  exposures,  so  as  to  t.est  the  (lualities  of  the  ■ 
veotion,  viz:  on  the  outer  bar,  at  the  shore  end  of  the  proposed  non 
jetty, 'and  on  the  inner  bar;  all  of  the  tests  to  be  made  opou  a  smil 
scale.  ^n 

In  the  same  report  it  is  stated:  I 

Ab  regards  theheiffht  to  which  tUo  piers  or  training-wallBshould  be  carried  in  ch4I 
to  obtain  the  deaired  depth,  the  Board  doea  not  (eel  able  to  ezpreaa  an  ODinion  (b 
portof  ChiefofEngineers,  igr4,pagna73G-738.)  ^  '   I 

In  the  subsequent  reports  from  this  special  Board,  in  1876,  1876,  ai^ 
1880,  the  same  views  are  expressed,  and  it  was  likewise  stronelx  mi 
ommended  that  tho  system  of  the  gabionnade  Hhould  not  be  adOpM 
nntil  satisfactorily  tested  and  found  to  answer  the  purpose. 

Kor  tbe  moderate  dej>th8  then  demanded  the  Board  thought  it  likdj 
that  jetties  at  and  below  the  height  of  low  water  would  suffice.  It  wM 
desirable,  also,  to  keep  the  level  as  low  aa  possible  on  account  of  tb 
greater  eupposed  exposure  to  the  action  of  waves  from  an  elevation  to 
the  anrfaco  of  the  water,  and  in  tbe  last  report  of  the  Board  it  will  h 
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fouDd  that  the  jetties  were  recommended,  especially  their  onter  por- 
tioos,  in  their  first  constraction,  to  be  kept  low,  with  the  inteotion,  front 
the  experience  gamed,to  apply  asoitable  top-dressiD^  safflciently  stroDg 
to  be  reasonably  permaDent.  The  aetoal  ultimate  height  of  the  jetties 
wonld  necessarily  be  a  resalt  of  experience  and  of  the  depth  to  be  ac- 
qnired  over  the  bar. 

The  paralleliamof  the  Jetties,  as  fonnd  in  the  original  project  of  Major 
Howoll,  was,  however,  modified,  by  inclining  the  south  jetty  towards 
the  other,  and  by  the  recommendation  of  the  Board  that,  after  carrying 
oat  the  two  jetties  a  certain  distance,  about  half  their  proposed  length, 
observations  shonM  be  made  with  the  view  of  changing  their  directions ; 
that  is,  bringing  them  nearer  together. 

The  difference  between  low  jetties  and  high  jetties  is  one  of  degree, 
not  of  kind,  thongh  it  has  been  indastrioasly  promulgated  that  their 
effects  are  diametrically  opposite.  The  contraction  produced  by  the  one 
is  greater  than  that  of  the  other,  bnt  is  greatly  more  costly  both  from 
balk  of  the  jetties  and  their  exposure  to  destrnctive  agencies,  so  that  if 
the  moderate  contraction  proposed  by  the  other  should  be  safBcient  it 
wonld  be  more  advantageous  to  accept  it. 

The  special  Board  of  1880,  called  together  after  an  interval  of  several 
years  to  discuss  the  situation  at  Galveston,  where,  contrary  to  its  advice 
and  recommendation,  a  gabionnade  of  9,707  feet  had  been  constructed 
on  the  line  of  the  proposed  north  jetty,  sent  one  of  its  members  to  in- 
spect the  work,  and  in  the  report  of  June  7,  1880,  states : 


Consequently  it  could  not  serve  to  direct  or  confine  the  currents.  It 
will  be  noted  that  the  date  of  this  report  is  prior  to  the  commencement 
of  the  south  jetty  by  Colonel  Mansfield,  and  this  fact  constitntea  a  snf- 
ticieat  answer  to  the  reckless  and  false  statement  said  to  have  been  ut- 
tered upon  the  floor  of  Congress,  that  the  north  jetty  was  in  condition 
to  act  when  the  south  jetty  bad  been  finished,  and  that  the  want  of 
snccess  in  deepening  the  bar  proved  that  the  plan  of  the  engineers  had 
been  a  total  failure ;  whereas  there  was  but  one  jetty,  the  south,  the 
portion  of  the  north  jetty  constructed  having  been  years  before  the 
s[>eech  swallowed  up  in  the  sand.  The  same  report  of  June  7, 18S0,  dis- 
cusses varions  forms  of  jetty  as  to  material  of  construction  for  the  in- 
formation, thongh  not  as  confining  the  efforts,  of  the  constructing  officer. 
Alluding  to  the  employment  of  mattresses  the  report  says : 

As  small  Btones  apon  Btrnctares  exposed  to  tlie  action  of  breakers  will  be  more  or 
leas  displaced  during  storms,  we  mast  aQticipatfl  some  damage  to  resalt  from  the  ap- 
plication of  either  of  the  above  methods  to  tbu  coDStroctioD  of  tbe  OaWeston  Jetties. 
Eillier  of  them,  howover,  will  probably  prove  a  success,  provided  tbe  bmah  collects 
Band  and  the  stones  become  boaod  together  by  molluscons  concretions,  which  nsaally 
grow  rapidly  in  warm  cUmaMs.  Experience  in  Charleston  Harbor  and  on  tbe  shores 
of  BoUand,  especially  at  tbe  month  of  the  Mans,  bears  testimony  to  the  rapid  growth 
of  these  mollnsca  npon  loose  stones  immersed  in  tbe  sea  near  the  oatlots  ol  fresh- 
water tribntaries,  and  to  tbe ir  effective  nse  in  cementing  tbeoi,  nsit  were,  in  one  mess. 
Thongh  we  anticipate  with  no  degree  of  certninty  the  same  favoralde  results  at  Oal- 
vestoQa«  at  Charleston,  yet  it  seems  probable  that  similar  shell  deposits  wilt  occur,  ami 
thaD  the  brush  and  sloua  will  eolloct  sand  in  process  of  time.  Unaided  bg  tach  favor- 
tAUaelion,  the  solidiliealioii  of  tlio  jetties  will  bedi^fuJI  and  eoB(?y.  [Tlie  italics  are 
my  own.  J 

Itwill  thus  be  seen  that  the  Board  gaveatimelywarniug.  Tbe  south 
jetty,  as  far  as  the  funds  allowed,  had  been  floisbed  prior  to  my  takiug 
uharge  of  tbe  office  of  the  Chief  of  Engineers,  aud  had  been  brought  to 
the  level  generally  of  low  water,  in  some  places  higher  and  in  others 
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lower  than  that  level.  No  appropriation  haa  been  made  for  this  pba 
Bince  1882,  and  the  mass  of  brush  in  the  mattresses  loaded  with  cod- 
paratively  small  stones  has  been  left  daring  this  long  period  expcnid 
to  the  attack  of  the  teredo  and  to  the  wash  of  the  breakers,  when  ii 
should  have  been  promptly  loaded  end  covered  with  stone  large  enoof^ 
to  resist  displacement.  If  serions  damage  has  resnlted,  it  must  mainly 
be  impQted  to  this  omission.  At  the  month  of  the  Mississippi  and  a 
Sabine,  where  the  bottom  is  mainly  of  mud,  the  condition  of  the  wata 
will  be  a  protection  against  the  rapid  ravages  of  the  teredo. 

In  the  report  of  the  special  Board  of  October  31, 1880,  page  liaRd 
the  Beport  of  the  Chief  of  Engineers  for  1882,  the  Board  statee : 

An  oidiDarr  enrockm«Dt  would  stand  probably  as  well  nponthe  Bands  of  this  ifaar 
or  bar  as  in  simLar  positiooB  at  the  nortli.  Breakwaters  in  Lons  lalaod  Soand  tal 
aloDg  the  coast  of  Massacha setts  and  Uaina  are  simple  enrockmeots-  Ko  ht^ 
either  mattresses  or  grillages,  have  been  required  for  those  conatractions,  aadiiMi 
would  be  needed  on  the  Oalveston  Bar  if  stone  conld  be  delivered  aa  cfaeaplftha 
(say  from  %i  to  |1.2S  per  cobio  yard)  as  in  northern  sectiona  of  tbe  counuy.  Th 
wearing  of  currents  or  tbe  overfall  at  the  foot  of  the  Jetties  woald  merely  drop  dsn 
tbe  stone  at  the  edges  thus  (Fig.  A).  But  as  atone  costs  (4  and  brnah  only  |1  ^ 
yurd,  economy  of  construction  demands  the  nae  of  the  latter  as  for  aa  poasibLe. 

The  special  Board  from  1874  to  1S80  was  called  together  at  infreqnM 
intervals,  and  only  to  act  upon  some  point  presented  to  it,  and  darii| 
tbo  intervals  had  no  oversight  or  advisory  control  over  the  operati<XH 
The  Board  never  possessed  execative  functions. 

In  tbe  spring  of  1885 1  directed  cross-sections  to  be  taken  of  the  soatt 
jetty,  in  order  accurately  to  know  its  condition,  with  the  object  of  it 
aflor  reference  of  the  whole  subject  to  the  permanent  Board  on  Foni 
ficatioDS  and  Fivers  and  Ilarbors.  The  members  of  the  Board  TisitiJ 
Galveston,  and  after  an  elaborate  study  of  the  subject  have  SQbmittfJ 
their  report,  a  copy  of  which  is  respectfully  submitted. 

I  think  it  important  to  call  attention  to  the  careful  analysis  made  b) 
the  Board  of  the  problems  submitted  to  it. 

Among  other  results  the  Board  reports  that  the  24-foot  carve  on  tk 
sea-face  of  the  bar  has  moved  seaward  since  1851 100  feet  per  aDnoa 
and  tbe  18-foot  and  ISfoot  carves  at  a  greater  rate.  Thia  is  not  9Sf 
posed  to  be  entirely  due  to  the  works  tbat  have  been  eonstmcted,  sina 
this  action  preceded  their  construction,  though  to  a  less  amount. 

The  trenches  on  either  side  of  the  jettiesare  not  of  nnosual  occamoa 
in  such  sitaatious.  In  the  present  case  they  have  been  attribnted  to  tli 
overfall  of  the  tides,  and  may  be  due  also  to  the  racing  of  tbe  wan 
along  the  jetties, 

The  sand  movements  along  the  bottom  and  shores  are,  in  the  opiniR 
of  the  Board,  nearly  equal  in  a  northeast  and  Eouthwest  directioD. 

The  inner  bar  has  been  greatly  deepened  by  the  action  of  the  worti 
already  constructed,  and  maybe  further  deepened  to  meet  any  incrcM 
of  depth  on  the  outer  bar. 

Tbe  south  jetty  has,  from  exposure  to  the  various  degrading  oansa 
lost  about  61  per  cent,  of  its  original  height.  It  will  yet  serve  aai 
fonndation  for  a  stoue  enrockment  to  complete  the  structure  and  briBJ 
it  abbve  the  water.  If  it  be  purposed  to  continue  the  improvemetf 
one  million  of  dollars  might  be  profitably  expended  during  the  oomiq 
year,  and  I  strongly  recommend,  as  tbe  least  amount  to  be  of  benei 
and  to  preserve  the  foundations,  that  $320,000  be  appropriated. 

I  invite  particular  attention  to  the  conclusiona  of  the  Bcmrd  thati 
great  contraction  of  the  channel  by  jetties  would  but  slightly  increM 
the  velocities  of  tbe  currents  and  extreme  depth  Id  the  ^anael,  wbak 
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itwoDld  on  the  otiier  hand  ruin  the  harbor  of  GalTeaton,  us  well  aa 
expose  the  jetties  to  deatrnctiou. 

The  inflnetice  of  too  macb  contraction  would  be  to  diminiBhed  greatly 
the  tidal  prism  in  OalveatoD  Bay ;  and  the  Board  also  states : 

If  the  Jetties  had  aa  interval  of  about  10,000  feet  and  the  BoUvat  Gorge  were  wid- 
ened to  that  amoant,  after  »  deep  cbtuinel  way  wag  formed,  the  tidal  prism  of  OalTM- 
too  fia;  wonid  be  about  the  asme  aa  at  pr^seat. 

Tq  another  i>art  of  this  report  it  ia  stated  : 

Siiobstornia  will  endanser  Jetties  7,000  feet  apart.  If  made  nacrower,  tlis  timeof 
outflow  woald  be  prolonged  ia  proportion,  and  Iieoce  tUe  danger  of  nndermining  the 
Jettiea  and  of  cutting  ohannela  across  Galveeton  Island  wonld  be  still  greater. 

But  it  is  impossible  in  a  brief  space  to  do  more  than  call  attention  to 
some  of  the  important  resnlts  of  calculations  made  by  the  Board.  The 
whole  paper  deserves  a  careful  stady. 

In  conclusion,  I  beg  leave  to  now  supply  the  omission,  iu  the  earlier 
I>ortion  of  this  letter,  to  state  tliat  the  special  Board  from  1S71  to  1880, 
the  period  of  its  connection  witli  the  subject,  had  the  problem  snbmitted 
to  it  of  gaining  a  moderate  depth  over  the  bar,  and  that  the  present 
depths  of  25  to  30  feet  on  the  bar  were  not  then  contemplated. 
Jiespectfutly  snbmitted. 

JOHM  Newton, 

Chief  of  JEngineera. 
Hon.  Wm.  G.  Emdicoit, 

Secretary  of  War. 


bepobt  op  boabb  op  engineebs. 
Office  Boabd  of  Engineebs  fob  Fobxifioa.tions 

AKO  FOB  RlTEB  AND   HABBOB  lUPBOTEMEKTS,  &a., 

New  York,  January  21, 1886. 
General:  The  Board  of  Engineers  has  to  acknowledge  the  reference 
to  it  of  the  subject  of  the  improvement  of  Galveston  enter  bar  by  your 
letter  of  Jnly  25, 1885,  and,  after  a  personal  inspection  of  the  present 
condition  of  the  work,  snbmit  the  following  report : 

1.  DESCBIPIION. 

Galveston  Bay  is  a  shallow  body  of  water,  separated  from  the  Gulf  of 
Mexico  by  a  low  sand  island  37  miles  long  and  a  mile  or  two  in  width, 
on  which  Galveston  City  is  built,  and  by  a  spit  20  miles  long,  called 
Bolivar  Pcninsnla.  The  bay  is  connected  with  the  Gnlf  of  Mexico  by 
San  Luis  Pass,  at  the  western  end  of  Galveston  Island,  and  by  tbe 
Bolivar  Channel,  at  the  eastern  end.  The  length  of  the  bay  along  the 
shore  is  abont  60  miles,  and  its  most  distant  point  is  about  25  miles  from 
the  Gulf  coast.  Its  area  is  abont  490  square  miles.  If  it  be  assumed 
that  the  part  of  the  bay  west  of  Deer  Island  is  served  by  San  Luis 
Pass,  it  leaves  450  square  miles  for  the  area  depending  on  the  Galves- 
ton entrance.  San  Lais  Pass  is  the  smaller  entrance.  The  main  en- 
trance to  the  bay  is  between  the  east  end  of  Galveston  Island  and  Bol- 
ivar Peninsula,  and  it  has  a  present  width  of  abont  8,200  feet  The 
interior  of  the  bay,  aside  firom  the  main  entrance,  has  depths  which  do 
DOt  exceed  11  feet  at  mean  low  water  (the  plane  to  which  all  depths  re* 
fer)  except  where  tidal  channels  have  been  formed.    Thus  on  the  north 
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Bide  of  the  island,  iu  front  of  the  city  of  OaLvestoD,  depths  of  35  Im 
are  found  in  a  narrow  chaaael.  This  area  of  270  acres  forms  GalnatM 
Harbor.  Id  the  gorge  between  Galveston  Island  and  Bolivar  P(HBt^ 
cQirentB  maiotaiii  a  depth  of  over  21  feet  (in  placea  and  at  times  nxk- 
ing  to  depths  of  50  feet]  over  an  area  abont  4  miles  long  from  west  ti 
east,  and  from  1,000  to  2,000  feet  in  width.  It  gives  an  anchor^ 
area  of  1,500  acres,  having  18  feet  depth  or  more.  The  Galf  end  of  tii 
24-foot  area  is  about  2  miles  east  of  the  narrowest  part  of  the  gor^ 
Ooing  east  from  this  area  the  crest  of  the  bar  is  reached  at  aitioaXi 
miles  from  the  gorge,  the  depth  of  water  there  being  a  little  less  ttaii 
12  feet.  I 

Prior  to  the  constmctioa  of  the  existing  south  jetty  the  12-root  m 
tonr  carved  entirely  aronnd  the  entrance  to  Galveston  Bay.  Into  n 
piotmded,  from  the  inside,  channels  whose  outer  barred  ends  habituU 
gave  10  to  12  feet  depth.*  Swash  channels  along  Bolivar  Penlnsoli  ul 
along  Galveston  Island  have  existed ;  also  channels,  onemnniog  nenh 
east  from  the  24'foot  area  already  referred  to,  and  one  soatheast.  Hh 
channels  shifted  with  storms,  but  the  main  channel  was  never  nortlii 
a  line  running  east  fVom  the  deep  area.  J 

From  the  east  end  of  Galveston  Island  a  jetty  has  been  constmcM 
to  the  southward  of  the  24-foot  area.  Its  genera)  direction  is  a  litdj 
sonth  of  east,  and  its  length  22,551  feet  In  June,  1886,  the  depths  of  W 
top  of  the  Jetty  below  mean  low  water  varied  from  0  to  8  fee%  the  depd 
on  the  outer  10,000  feet  of  tho  jetty  averaging6or7  feet.  Itsoateren 
built  in  1^  feet  of  water,  on  the  oater  slope  of  the  bar,  has  there  giva 
depths  somewhat  greater  than  12  feet,  which  was  the  habitual  d^ 
on  the  main  chaunel  bar  before  its  constraction.  ] 

The  general  direction  of  the  Golf  shore  of  Galveston  Island  and  fl 
Bolivar  Peninsala  is  about  northeast  Immediately  tn  front  of  G« 
veston  entrance,  however,  for  a  distance  of  4  miles,  the  18  and  24  M 
enter  curves  run  nearly  north,  thasoorrespoudingin  some  degree  totW 
shape  of  the  shore-line,  since  the  east  end  of  Galveston  Island  preyed 
more  into  the  Gnlf  than  does  Bolivar  Point 

Galveston  Island  is  low,  and  the  part  east  of  the  city  la  especially  4 
Channels  of  considerable  depth  are  sometimes  formed  here  across  tM 
island  in  storms. 

2.  OHABAGTEB  OF  BAB. 

Borings  on  the  outer  bar  at  Fort  Point  and  at  Pelican  Spit  indicM 
that  to  depthsof  39  feet  the  bottom  is  composed  of  fine  sand  and  brokw 
shells.  An  examination  by  the  Board  of  a  sample  of  sand  taken  fromH 
point  on  the  prolongation  of  the  south  jetty  in  22  feet  of  water  shonn 
that  it  was  mainly  composed  of  rounded  silicious  particles  averaginE 
about  7^  inch  in  diameter,  very  few  rising  to  j^  inch  diameter,  aw 
smaller  subangnlar  fragments.  Digested  in  nitric  acid  It  lost  9  m 
cent  in  bulk,  this  loss  being  chiefly  due  to  the  broken  shells  in  it 
Another  sample,  taken  from  15  feet  of  water  on  the  bar  and  500  M 
southeast  of  the  end  of  the  jetty,  was  slightly  coarser,  its  partick* 
averaging  about  tJs  inch  in  diameter  and  containing  more  broken  ahdl 
and  of  larger  sizes.  Digested  in  nitric  acid  it  lost  10  per  cent  of  it>| 
bulk.    These  samples  of  sand  when  allowed  to  fall  through  water  »\ 

'InChiefof  Engineen'  Beport,  1883,  p.  1450,  it  is  said:  "Dating  the  winter  nxiDtH 
when  the  northan  prevail,  is  the  time  of  greatest  smnr  on  the  twr ;  and  dnring  im 
Bnmniet  mootlis,  or  during  the  absenoe  of  nortben  and  the  ptevaleoce  of  ttMtwly  ■>' 
■ontheasteil;  wiods,  the  crett  of  the  bar  ie  alwaf  a  shoiJed?' 

M,.et:,yG00gle  I 
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Bd  Anal  velocities  of  only  one  or  two  inches  per  second.  In  other 
Is,  vertical  correDts  of  one  or  two  inches  velocity  per  second  wonld 
I  such  sand  permanently  in  Baspension,  This  gives  an  idea  of  the 
,t  ease  with  which  the  sand  is  moved  I)y  water, 
sample  of  the  sand  from  a  point  1,100  feet  northeast  ftom  Fort  Point 
t-honse  had  very  few  particles  reachiog  j^^  inch  in  diameter,  the 
age  being  ahoatTiv;  '><!'  it  contained  unbroken  valves  of  shells 
some  fragments  of  shells  an  inch  in  length. 

3,  WINDS. 

le  following  tables  for  the  years  1880-'84,  derived  ^om  the  Signal 
ice  reports,  show  for  Galveston  the  average  freqneucy  of  winds  for 
rent  months  and  for  the  year : 

moiuhlt  avbbaqx  roB  five  xbars  ibso-'m. 
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n  examination  of  these  tubles  shows  that  of  the  winds  observed  be- 
sn  1880  and  1884,  inclusive,  41  per  cent  were  from  the  3JW.,  N.,  or 
,  the  first  two  directions  being  off-shore  winds  and  the  last  being 
srly  on-shore  wind.  The  waves  resulting  from  snch  winds  shoald 
9  no  great  effect  in  moving  sand  along  the  shore ;  per  cent,  of  the 
Is  were  from  the  K£.  aud  E.;  their  waves  should  give  a  soath- 
terly  motion  to  the  sand ;  36  per  cent  were  from  the  south  or  sonth- 
t ;  these  should  move  the  sand  toward  the  northeast. 

4.  SIOBHS. 

I  the  case  of  storms  the  forces  iu  action  much  exceed  those  at  other 
».  Colonel  Mansfield  states  that  each  storms  ocootred  in  1863, 1867, 
>,  and  18T7,and  that  there  have  been  none  sioce  1S77.  A  description 
le  great  storm  of  September  11, 1875,  may  be  found  in  the  Chief  of  En- 
ters'Beport  for  1876;  and  of  theetormofSeptAmber  16,1877,  inamana- 
pt  report  of  fl.  0.  Bipley  to  Lieat.  0.  E.  L.  B.  Davis,  dated  October  3, 
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1.877,  and  in  Gbief  of  Eugineers' Report,  ISSO,  pagel2L4.  Theflntotdt 
began  the  nigbt  of  September  14,  1875,  with  wind^n  tbe  VE.  Oil 
17tlithe  water  rose  out  be  gauge  to  G.43  feet  above  mean  low  water.  1 
wind  veered  round  by  the  9.  to  the  NW.,  blowing  from  tbatqnaiun 
60  miles  per  hour  velocity,  and  driviog  oat  the  water  ia  the  bay.  1 
t  wen ty-fonr  hoars  the  wind  blew  from  theE.,  SE.,  and  S.  withuT^ 
of  30  or  40  miles  per  hoar.  At  one  place  the  highest  water  was  re  pa 
as  9.496  feet  above  low  water.  There  was  adifferenco  of  height! 
feet  in  the  water  on  the  two  sides  of  the  island,  and  tn-o  channels  • 
cot  across  ita  eastern  end,  which  was  mach  lowered  ia  height.  A 
5,000  feet  wide  and  0.0  foot  deep  was  made  across  the  bar  in  the  pit 
gation  of  the  Bolivar  ChanDel. 

The  storm  of  1877  began  the  night  of  September  15,  with  thei 
easterly.  On  the  16th  the  wind  was  NE.  all  Ha^.  At  10.30  a.  m.  oi 
17th  the  water  bad  risen  to  its  masimom  of  5.20  on  the  gange. 
wind  then  increased  to  a  velocity  of  from  40  to  €0  miles  per  hour,  t 
ing  to  NNE.  at  G.30  p.  m.,  and  to  lif.  at  11.30  p.  m.,  and  then  gndi 
died  oat.  At  10  a.  m.  on  the  18tb  the  water  had  fallen  to  — 1.3  feet,) 
of  0.5  feet  in  23^  hours.  Before  its  maximnm  height  the  water  m 
ftiet  in  41  hoars.  Tbe  estimated  mean  velocity  in  the  gorge  whOi 
water  was  falling  6.5  feet  was  3.4  miles  per  hoar.  The  northemmostj 
of  the  island  was  sw^pt  away  for  000  feet^  The  eastern  end  of  the  K 
curve  in  tbe  gorge  moved  gi^ward  1,300  feet.  The  part  of  the  FortI 
gabionnade  most  recently  constrocted,  covered  with  sand  to  a  dep 
from  6  to  12  feet,  was  entirely  exhnmed,  and  a  deep  trench  was  i 
vated  on  the  east  side  of  it.  A  trench  was  excavated  to  a  depth  o 
feet  close  along  the  sonth  side  of  the  Bolivar  gabionnade,  the  0 
sloping  np  to  the  normal  depth  at  about  400  feet  from  the  gabiom 

5.  TIDES. 

The  Coast  Survey  chart  of  Galveston  Harbor  for  1867  gives  fit 
mean  rise  and  fall  of  the  tide  1.1  feet.  When  the  moon's  declioati 
near  zero  there  are  two  tides  a  day,  tbe  rise  being  0.8  foot.  Wba 
declination  is  near  its  mazunnm  there  is  bnt  one  tide  a  day,  and  iu 
is  1.6  feet.  An  examination  of  the  tidal  records  at  Galveston  from 
to  1880,  inclusive,  shows  that  on  an  average  there  were  one  hoDdieJ 
eighteen  times  in  the  year  when  the  tide  either  rose  or  fell  more  tt 
feet,  which  woold  give  such  tides  on  fifty-nine  days  approximately; 
times  when  the  rise  or  fall  exceeded  3  feet,  or  on  five  days;  and 
times  when  it  exceeded  4  feet,  or  on  one  day.  Tides  occurring  so  n 
as  five  days  in  the  year,  or  less,  may  at  the  time  prodnco  consids 
effects,  bnt  the  degrading  forces  of  waves  and  currents  are  actinj 
steadily  and  constantly  for  such  rai»  tides  to  control  the  chaQiiW 
bar  depths,  and  the  power  which  maintains  those  depths  must  be  w 
in  tbe  more  fr«qaeut  tides,  which  occar  in  the  weeks  in  which  tbei 
has  its  greatest  declination,  or  fifteen  times  in  a  solar  month.  It 
be  seen  hereafter  that  these  tides  give  very  considerable  velocities  ii 
Bolivar  Gorge.  An  examination  of  the  Galveston  record  fiom  i 
31, 1879,  to  October  23, 1879,  shows  that  for  the  average  tide  dnrini 
weeks  of  the  moon's  greatest  declination,  the  mean  rise  and  fall  v> 
feet;  the  interval  from  low  to  high  water  8.9  hoars,  and  from  biff 
low  water  16  hours.  Bnt  tbe  tide  fell  very  slowly  after  high  waW 
qniring  9.2  boars  to  Ml  0.S  foot,  while  it  rose  rapidly  after  low  n 
requiring  2.9  hooia  to  rise  0.6  foot  The  tidal  carreuts  from  these  t 
ue  the  chief  agents  whioh  maintain  existing  de^iths  on  tbe  bar  ta 
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the  Bolivar  Gorge,  and  it  is  very  desirable  to  know  approziaiatel;  the 
velocities  they  produce;  these  velodtiea  depend  on  the  tidal  prism. 

IJnfortunately  d^  aa  to  these  special  tides  for  points  in  the  interior 
of  Galveston  Bay  are  not  available,  but  there  are  data  as  to  the  average 
of  all  tides.  From  tlie  Chief  of  Engineers'  Beport,  1877,  Part  I,  page 
403,  the  following  may  be  derived : 

Average  tide  at  OalTefiton 1.10 

Average  tide  at  HtfUtnoon  liclit-IionM,  6  milea  fh>m  Fort  Point 0,85 

Average  tide  at  Bed  Fish  liKhMiOTiae,  14  milea  from  Fort  Point 0.48 

AverageHdeat  Morgan's  Point,  SO  milea&om  Fort  Point 0.38: 

These  flgnros  show  that  Galveston  Bay  is  very  far  from  being  filled 
daring  a  tide  by  the  present  entrance.  If  high  and  low  water  were 
simoltaneons  at  all  these  points,  the  tidal  prism  for  the  451  square  milea 
of  Galveston  Bay  which  has  been  assumed  as  dependent  on  the  Galves- 
ton entrance  woold  be  about  seven  thousand  million  cabic  feet  for  a  1.1 
feet  tide  at  Galveston. 

Of  t)ie  interval  of  time  between  high  water  at  Galveston  and  at 
Morgan's  Point  the  Board  has  no  information.  An  examination  of  some 
tidal  observations  at  Bed  Fish  ligbt-hoase  f^om  Jannary  to  March, 
1S77,  indicates  that  the  average  delay  to  that  point,  14  miles  from  Gal- 
veaton,  was  about  two  honrs  coaatiugfrom  Bolivar  Point.  This  delay 
makes  the  tidal  prism  less  than  it  would  otherwise  be,  and  the  seven 
thousand  million  cubic  feet  given  above  needs  multiplication  by  a  coeffi- 
cient which  may  be  taken  as  0.7  or  0.8,  giving  about  five  thousand  mil- 
lion cubic  feet  as  the  tidal  prism  for  an  average  tide  of  1.1  feet.  This 
average  tide,  as  it  includes  the  effect  of  days  when  there  are  two  tides 
a  day  as  well  aa  those  when  there  is  but  one,  is  bnt  18  honrs  long:  its 
time  of  rising  being  7.3  honrs  and  of  falling  10.3  honrs,  as  derived  from 
six  months'  observations  in  ISiS. 

In  estimating  the  tidal  prism  for  the  great  declination  tides  of  1.8  feet 
it  mnst  be  noticed  that  the  tides  are  alraat  24  honrs  long,  and  that  hav- 
ing risen  to  high  water  is  9.2  honrs  before  they  have  fallen  so  much  as 
0.6  foot  This  gives  a  very  much  longer  period  of  nearly  high  water  in 
which  to  fill  the  interior  bay  than  in  the  case  of  the  average  tide,  and 
It  seems  probable  that  the  interior  tides  are  increased  in  a  greater  ratio 
than  those  at  Galveston,  and  sufficiently  or  more  than  sufficiently  to 
cover  the  delay  in  time  of  high  water  at  the  interior  stations.  It  will 
accordingly  be  assumed  that  the  times  of  high  and  low  water  for  these 
tides  over  the  bay  may  be  taken  as  simultaneona,  provided  the  interioi 
tides  are  increased  in  the  same  ratio  as  those  at  Galveston,  that  is  is 
the  ratio  of  |:f =1,0. 

Gompating  for  the  1.8  feet  tides  the  tidal  prism  with  these  assnmp- 
lioDS,  it  is  found  to  be  ten  tiionsand  seven  hundred  million  cubic  feet 
Calling,  in  the  absence  of  knowledge  of  its  exact  value,  the  daration  on 
oatflowl2  hours  and  the  half  tide  cross  section  at  Bolirar  Gorge'  160,u0(y 
square  feet,  there  results  for  the  mean  velocity  of  ontdov  there  during 
tbe  ebb  tide  1.55  feet  per  second. 

It  is  also  desirable  to  know  the  maximom  value  during  one  tide  of  the 
mean  velocity  at  Bolivar  Point.  When  the  tidal  heights  give  with 
times  OS  abscissas  a  tidal  curve  of  regular  and  nearly  sinosoidal  form, 
as  is  the  case  at  the  Norrows  in  New  York  Harbor,  the  velocity  curre 

*In  the  Bolivar  Gorge  section,  having  an  extreme  lenslb  of  6,195  feet,  l,:tW  r<Mt  of 
slioal  water  near  Bolivar  Point  has  been  omitted.  ItiedaceatbeDrots-seatloobybnt 
3  per  cent.  Its  retention  would  give  a  rnlae  smaller  than  Is  Jtitt  for  tlie  h^dnolie 
(pean  rodlns. 
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doriog  a  tide  with  times  as  abscissas  has  a  similar  form,  whidL  Hf 
'  represented  approximately  by  a  triangle ;  whence  it  follows  tlis  [ 
maximnm  mean  velocity  dariug  a  tide  is  aboat  doable  th'e  mean  t^ 
for  the  whole  period  of  the  rise  or  fall. 

At  Galveston  the  tidal  carve  for  1.8  fool  tide  does  aot  have  i  n 
lar  form ;  it  rises  rapidly  from  low  water  to  high  water,  then  &Lit 
slowly  for  nine  hours,  and  then  falls  rapidly  to  low  water.  The  i 
which  at  first  is  more  rapid  thaa  in  a  regalar  tidal  cnrve,  will ; 
greater  diflferences  of  interior  and  exterior  level  than  a  regalar  b 
would  give,  and  heoce  greater  maximam  velocities  daring  the  flood; 
During  tlie  ebb  tide  the  average  rate  of  fall  is  slower  thao  it  wad 
for  a  regalar  tidal  carve,  and  the  maximum  velocities  will  be  lest  1 
for  a  regular  tide.  Hence  the  form  of  the  tidal  carve  indicate*  t 
maximnm  flood  velocities  are  somewhat  greater  for  the  great  id 
tioual  tides  than  the  maximum  ebb  velocities,  The  mean  of  tlK< 
maxima  is  probably  nearly  what  would  be  given  by  aregular  tidala 
that  is,  it  may  be  taken  as  double  the  mean  velocity  (1.55  foot)  dni 
whole  rising  tide  at  Bolivar  Gorge,  or  as  3.1  feet  per  second.  Tta 
little  doobt  that  such  velocities,  occurring  on  fifteen  days  in  each  M 
are  very  effective  in  movingthelightmaterial  of  Galveston  H^bou 
in  maintaining  existing  depths.  The  absence  of  a  good  series  of  A 
observations  of  those  velocities  is  to  be  regretted. 

It  is  also  desirable  to  form  an  approximate  idea  of  the  &I1  k 
water  surface  between  Bolivar  Point  and  the  Gnlf  at  the  time  of  I 
mnm  velocity,  when  the  flow  is  nearly  nniform.  This  can  be  dw 
nsiog  the  ordinary  hydraulic  formula,  y=C  i/iiS,  where  T  is  the  i 
velocity,  G  a  constant,  B  the  bydranllo  mean  radius,  and  S  theskf 


In  obtaining  the  values  of  0,  Bazin's  formula,  G=  1 q| 

\J  0.000O85  +  " 

has  been  used,  siace  the  discharged  measurements  made  on  theli 
Mississippi  bytheMisBissippi  Biver  Commission,  indicate  thatKeD 
values  of  C  are  mach  too  high  for  low  slopes.  In  it  B  is  the  mean  n 
in  feet.  If  the  values  of  all  the  quantities  bat  3  in  the  formolii 
known,  S  can  be  computed. 

At  the  times  of  maximum  velocity  the  quantities  of  water  fla< 
through  Bolivar  Gorge  and  over  the  bar,  as  well  as  throagh  sea 
approximately  parallel  to  the  bar,  are  equal,  and  the  mean  veloe 
through  them  will  be  inversely  as  the  water  cross  section.  The  sea 
selected  are,  one,  nearly  a  semicircle,  whose  radius  is  the  distaooei 
the  middle  of  Bolivar  Gorge  to  the  30- foot  cnrve  ontside  of  Uui 
one,  the  nearly  semicircalar  section  along  the  crest  of  the  bar  U 
the  construction  of  the  south  jetty;  and  one  intermediate  betweei 
and  the  Bolivar  Gorge.  Computing  for  each  of  these  sections  thei 
veloci^  across  them,  with  their  hydranlic  mean  radios  and  the  v*b 
C  from  the  preceding  formulfe,  we  can  find  for  each  the  value  t 
Then  taking  the  mean  of  the  values  of  S  for  consecative  sections  t 
average  vaJue.  between  them,  and  multiplying  it  by  the  distance, 
falls  in  the  water  surface  between  two  seetionB  result,  which  fori 
form  motion  arejnst  snfBcient  to  overcome  friction ;  snmimDg,thei 
fall  needed  for  this  purpose  follows.  The  following  table  gives  tbi 
suits.  (The  level  of  the  Galf  is  praotically  reached  at  the  30-footca 
as  is  seen  from  tbe  valae  of  the  slope  there.) 
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Tbat  ia,  vhen  the  mean  velocity  at  Bolivar  Gorge  is  3.1  feet  per  sec- 
ODd,  the  difference  of  level,  there  and  in  the  Galf,  needed  to  overcome 
frictiop  is,  roaghly,  0.61  foot.  As  the  inflowing  water  is  accelerated 
and  the  outflowing  retarded  by  3.1  feet  per  eecond,  to  obtain  the  actual 
falls  the  head  due  this  acceleration,  or  0.15  foot,  should  be  added  to  the 
inflow  fall,  and  be  subtracted  from  the  outflow  fall,  giviog  0.76  foot  and 
0.46  foot  for  the  total  falls  in  the  two  cases. 

In  the  great  storm  of  1S77  the  water  at  Galveston  fell  6.5  feet  in  2% 
hoars.  If  it  be  assumed  that  the  mean  fall  over  Galveston  Baj  was  3 
feet,  the  mean  velocity  daring  the  23^  hours  through  Bolivar  Gorge 
would  have  been  2.7  feet  per  second,  or  at  its  maximum  abont  5.1  fleet. 
But  since  mach  water  flowed  ontside  the  chaunel,  these  velocities  would 
be  reduced  by  10  or  20  per  cent.  Such  a  velocity  throagh  jetties  on  this 
fine  sand  might  threaten  their  stability.  These  estimates  are  based  ou 
the  supposition  that  the  mean  fall  over  the  whole  bay  was  but  3  feet. 
So  exact  information  as  to  the  fall  at  interior  points  of  the  bay  is  at 
hand.  If  it  was  6.6  feet,  .is  at  Galveston,  doable  the  above  velocities 
wonld  result,  which  confined  between  jetties,  even  althoogh  far  apart, 
would  severely  try  their  stability. 

6.  FAST  CONDITION  AND  CHANOES. 

At  the  request  of  the  Board,  a  comparative  chart  showing  the  sur- 
veys of  1851,  lS72->73, 1875-'76,  and  1384  has  been  prepared.  From  a 
study  of  this  chart  some  general  resnits  may  be  obtained. 

South  of  Bolivar  Point  the  6-foot  carve  has  moved  soath  800  or  1,000 
feet  since  1851,  but  a  mile  to  the  northeast  there  has  been  little  change. 
Between  Bolivar  Point  and  Fort  Point  the  24-foot  curves  of  the  Bolivar 
Chanael  have  moved  slightly  south,  but  have  been  practically  statiooary. 
At  the  east  end  of  Bolivar  Channel  the  24-foot  curve  has  moved  east  or 
seaward  abont  5,000  feet  betweeu  1851  and  1884,  moviqg  also  a  little  to 
the  north.  At  the  west  endof  Bolivar  Channel,  between  1851  and  1876, 
the  24-foot  curve  moved  westward  about  2,000  feet 

On  the  Gulf  slope  of  the  main  bar  in  the  prolongation  eastward  of  the 
Bolivar  Channel  the  24-foot  carve  has  moved  steadily  seaward  by  about 
3,500  feet  between  1851  and  1884,  while  the  18-foot  curve  has  moved 
5,000  feet  and  the  12-foot  curve  7,000  feet.  Unfortunately  late  surveys 
do  not  extend  to  the  30-foot  curve;  hence  no  definite  statement  can  be 
made  as  to  its  motion. 

The  12-foot,  18-foot,  and  24.foot  carves,  at  points  about  9,000  feet 
north  of  tbeir  intersection  with  the  prolongation  of  the  Bolivar  Chan- 
nel and  16,000  feet  southwest  from  the  same  intersection,  have  re- 
tained nearly  the  same  position  since  1851.  In  othpr  words,  tlie  sea 
face  of  the  bar  east  of  the  Bolivar  Channel  has  moved  steadily  east- 
ward since  1851,  the  advance  being  confined  to  a  length  of  aboQt 
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28,000  feet,  meaBQifid  along  tlie  18-foot  carve.  The  ttdvaace  is  h 
rapid  OQ  the  prolongation  of  the  Bolirar  Channel,  where  for  & 
21-foot  curve  it  is  about  100  feet  per  year,  and  it  is  yet  greater  forlk 
18-fDot  and  12-foot  cnrveB.  It  existed  in  less  amount  before  tiKeci 
Btraction  of  any  harbor  works  which  could  afTect  it,  and  bence  is  mud 
due  to  natural  causes.  la  1851  a  loug  pocket,  with  12  feet  or  moni 
water,  ran  south  from  the  Bolivar  OIiaoDel  along  the  shore  ofGalna 
IgUnd,  and  another  southeast  from  Bolivar  Channel.  The^e  are  m 
partially  filled  up,  probably  by  the  infiuence  of  the  soatb  jetty.  Ahi 
the  south  side  of  the  existing  south  jetty  for  its  outer  10,000  fal 
trench  has  beeu  dug  in  the  boitom,  with  depth  of  from  4  to  S  feet,^ 
depth  of  scour  diminishing  in  receding  from  the  jetty  and  disappem 
at  distances  of  from  200  to  500  feet.  Major  Uanslield  attributes  di 
trench  to  the  overfall  of  ebb  tides,  which  sometimes  give  str&DgD 
rents  over  the  Jetty.  So  wide  a  trench,  if  produced  by  overfall  ski 
vould  indicate  extreme  mobility  of  the  bottom.  It  may  be  in  parts 
to  the  racing  of  waves  along  the  jetty,  uotwithstandiog  its  gentleij 
slopes.  Similar  trenches  show  themselves  along  works  at  Cette,  StU 
niQude,  Tmuiden,  and  liugenwaldermiinde. 

7.  COSTBOLLING  FQECE8. 

The  natural  causes  which  give  its  form  to  the  GaJvestou  Bar  are^ 
motion  of  sand  along  the  coast  under  the  action  of  winds  and  vta 
this  motion  being  sometimes  iu  one  direction  and  sometimes  in  theotM 
the  stirring  up  of  sand  on  the  bar  by  wave  action  thos  reuderinjr 
easily  transportable  by  currents,  aud  the  currents  dne  to  the  parti 
filling  and  emptying  of  Galveston  Bay.  As  to  so-called  littoral  0 
rents,  Lieut.  H.  M.  Adams  states  (Report  of  Chief  of  Engineers,  18 
Part  I,  page  724) : 

By  careful  and  repeated  observktibua  for  a  littoral  cnrrent  ontaide  of  the  oalal 
we  have  determincu,  bej-ood  r  doubt,  that  this  oarrent  depends  entirely  on  thevb 
We  have  foQDd  it  Betting  in  both  diiectiooa  along  the  coaat,  but  generftUj  wilhl 
wind  at  the  time  of  obBervation. 

Whether,  on  the  whole,  the  sand  movement  is  greater  toward  i 
uOFtheast  or  toward  the  southwest  is  somewhat  uncertain.  The  df 
as  to  winds  already  given  indicate  a  prerniling  action  from  the  sori 
west.  On  tJie  other  hand  the  fact  already  stated  that  in  their  nato 
condition  the  channels  over  thebar  ran  habitually  in  the  direction  ^j 
to  the  south  of,  Bolivar  Channet  prolonged  seems  to  indicate  thai  ni 
coming  from  the  northeast  controtledtheirpositions,  although  this  ■ 
be  due  to  greater  strength  of  vinds  rather  thau  to  greater  freqoeM 
But  the  fact  that  the  24-foot  carves  between  Bolivar  Point  and  Fi 
Point  have  retained  nearly  the  same  position  since  1851  seems  to  ipi 
cate  that  the  sand  movements  toward  the  southwest  and  toward  d 
northeast  are  nearly  eqailibmm. 

8.  WOEK  DONE. 

The  works  which  heretofore  have  beeu  constmcted  at  Oalveston  kw 
had  in  view,  (1)  to  obtain  greater  depths  on  the  inner  bar,  which  stf 
rates  the  deep  water  in  front  of  Galveston  IVom  the  deep  water  in  Ba 
varUhanuel;  (2)  to  obtain  greater  depths  on  theouterorGulf  bar.  Wal 
for  the  first  object  have  been  carried  on  both  by  the  city  of  OalvesU 
aud  by  the  United  States.  A  survey  in  1841  shows  30  feet  on  this  tul 
bar,  which  is  reported  to  have  been  reduced  to  9  feet  in  lS67t 
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The  chief  cause  of  the  sfaoalitifr  appears  to  be  the  movement  of  sand 
trom  the  Bonth  Bide  of  Oalvestoii  Island  into  the  harbor.  The  stoppafce 
of  this  movement  by  work  at  varionB  times,  and  now  by  tbeaonth  Jetty, 
gave  in  1884depthBOf  21  feet  on  this  inner  bar.  Tlierei?,  therefore,  now 
no  need  of  doing  more  than  to  hold  the  present  deptlis  until  the  depth 
on  the  Gulf  bar  has  been  made  equal  to  that  on  the  inner  bar.  Then 
there  will  be  no  great  difficulty  in  iDcreaaing  it.  Works  for  the  second 
object  were  (1)  the  gabionnade  built  out  from  Bolivar  Point  to  a  length 
of  about  10,000  feet  in  1876-*80.  This  gabioonade  lias  been  burled  in 
the  Band  or  destroyed,  and  is  abandoned.  (2)  A  sonth  jetty  was  then 
bailt,  running  &om  Fort  Point  in  a  direction  a  little  south  of  east.,  and 
having  a  length  of  22,551  feet.  Its  bottom  width  increased  from  30  feet 
to  120  feet  in  going  from  the  shore  to  the  sea  end.  Its  top  was  rounded, 
so  that' the  top  widths,  which  are  greatest  at  the  outer  end,  cannot  be 
accurately  stated ;  they  may  be  called  from  12  to  2i  feet.  The  jetty  was 
buiK  of  layers  of  brush  mattress,  about  18  inches  thick,  and  layers  of 
stone ;  about  one-third  the  volume  was  of  stone.  A  longitudinal  and 
transverse  section  are  given  on  sheet  3,  herewith. 

As  this  jetty  has  settled  badly,  an  examination  of  the  causes  of  settle- 
ment was  mRde  at  the  request  of  the  Board,  and  the  results  are  given 
in  the  letter  of  Major  Mansfield  to  the  Chief  of  Engineers  herewith  of 
November  17, 1886,  and  in  the  report  of  Mr.  Picton  of  Kovember  6, 1885 
(Appendix  B). 

In  general  terms  the  results  are  as  follows :  At  five  places  distribated 
along  the  jetty  the  average  of  original  heights  was  9.37  feet  The  aver- 
age subsidence  of  the  tup  is  5.77  feet,  or  61  per  cent.  Borings  in  the 
center  of  the  jetty  in  each  case  showed  tbat  the  base  of  the  jetty  there 
had  not  settled.  The  subsidence  there  then  must  be  attributed  to  the  , 
compression  of  the  brush- work  of  which  the  mattresses  were  cousti-ncted, 
this  compression  being  increased  in  places  by  the  very  serious  injury 
vhich  the  teredo  had  done  to  the  brush  itself,  or  possibly  in  Bome  cases, 
although  none  are  reported,  to  the  destruction  of  the  top  mattress.  At 
certain  distances  from  the  axis  of  the  jetty,  points  are  reached  where 
but  a  single  mattress  should  be  encountered  in  boring.  Un  the  south  . 
side,  and  within  S,3I0  feet  of  the  outer  end,  examinations  showed  that 
the  single  mattress  had  settled  from  5  to  8  feet,  this  apparently  being 
dne  to  scour  through  the  mattress  of  overfall  currents  and  ^aves.  At 
3ne  boring,  681  feet  from  the  onterend,no  trace  of  the  mattress  placed 
-^ere  could  be  fonnd.  At  9,301  and  at  16,801  feet  from  the  outer  end 
jf  the  jetty  the  econr  under  the  mattress  extended  nearly  to  the  axis  of 
'Sie  foundation,  here  00  and  60  feet  wide,  and  in  the  vicinity  of  the  lat- 
ter point  there  was  a  scour  of  from  6  to  13  feet  on  both  sides  of  the 
jetty.  In  connection  with  this  subject  a  report  of  Major  Mans&eld  to 
the  Chief  of  Engineers,  of  Jnly  29, 1885,  inclosing  Mr.  Eipley's  report 
and  Beetions  of  the  south  jetty,  Is  given  in  Appendix  A. 

Major  Mansfield  (Chief  of  Engineers' Beport,  1885.  page  1450)  gives  the 
cost  of  the  south  jetty  at  $3.29  per  cubic  yard.  A  settlement  of  over 
60  per  cent.,  if  due  to  compression,  more  than  doables  this  cost  per 
cnbic  yard  after  settlement,  and  makes  it  exceed  the  cost  of  rubble- 
Btone,  which  may  be  taken  as  $3.50  or  91  per  cubic  yard.  The  use  of 
stone  for  the  hulk  of  the  jetty  is  then  preferable  to  that  of  brush-work, 
which  may  be  eeriously  injured  by  the  teredo.  An  examinatiou  of  the 
cross-sections  of  the  jetty,  given  on  sheet  ISo.  3,  herewith,  shows  that 
for  the  outer  9,310  feet  the  highest  point  is  now  10  or  20  feet  to  the 
north  of  the  longitadinni  axis,  and  from  1  to  3  feet  higher  than  at  the 
Mcis  where,  when  first  constructed,  the  height  was  greatest    Thia  io 
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dioates  either  a  movemeDt  of  the  stone  on  the  top  of  the  JcttrtoA 
northward  or  Bcoar  under  the  sooth  ude  of  the  jetty,  or  a  combiMiJi 
of  these  tvo  caases. 

9.  FLAK  OF  JETTrBB. 

A  Htatenient  of  the  existing  conditions  at  Galveston  entrance  haiv 
been  given.  Deeper  water  ou  the  bar  ia  needed,  and  the  qnestioo  b) 
considered  ia,  how  that  deep  water  can  be  obtained.  The  reoognii 
methods  are  two^{l)  by  dredging  alone:  (2)  bj  nsing  tidal  scotr) 
tween  jetties,  aided,  H  necessaiy,  by  dredging.  The  first  methorik 
already  been  tried  nnsncJcessfnlly  by  Major  MausQeld  (Chief  of  E^ 
neers'  Report,  1881,  Part  II,  page  129S).  With  the  very  mobile  malai 
of  which  the  octer  bar  is  composed  and  its  great  exi>osure,  lying  h 
does  abont  i  miles  from  laud,  there  is  not<,  in  the  opinion  of  Uie  B« 
safficient  proupect  of  resnlts  commensarate  with  the  cost  of  dredp 
being  obtained  and  maintained  to  jnstify  fnrther  experiment.  "Bxa 
oud  method  would  include  the  obtaining  of  a  deep  channel-way, |t 
tected  by  jelties  from  the  deteriorating  effect  of  ware-action  and  fa 
the  inflnx  of  sand,  and  the  maintenanceof  that  channel  way  by  tbei 
of  tidal  scour,  supplemented,  if  fonnd  necessary,  by  dredging.  Tbei 
ties  shonld  be  so  placed  as  to  secure  the  greatest  tidal  scour  practicd 
withont  serionsly  injuring  the  interior  harbor,  and  without  greatljl 
dangering  the  safety  of  the  jetties  against  UDderminiug,  or  of  Galrn 
Island  against  overflow  in  great  storms.  The  greatest  scorning  Ol 
will  be  obtained,  and  the  greatest  security  against  undermining, 
malting  the  jetties  tight  and  by  raising  them  above  high  water.     J 

In  fixing  the  interval  between  the  jetties  it  must  be  rememberedd 
the  velocity  of  the  water  Sowing  throngh  them  will  depend  on  tbei 
of  its  surface  and  on  the  depths.  In  wljat  follows,  it  will  be  asgin 
for  the  pnrpose  of  discussion,  that  jettied  channels  of  different  wi  j 
but  all  having  the  mean  depth  of  the  Bolivar  Gorge  section  previod 
given,  namely  23.4  feet  (corresponding  to  a  maximum  depth  of  41  m 
have  been  formed,  and  it  will  be  the  falls  and  velocities  throng  ■ 
channels  which  wiU  be  considered,  since  these  velocities  would  be  j 
natural  agencies  eflScient  in  maintaining  such  improved  channels.    \ 

How  will  these  falls  through  such  jetties  vary,  as  the  intervals  I 
tween  the  jetties  vary!  I 

For  an  inflowing  tide  with  the  present  entrance  it  bag  already  M 
seen  that  the  fall  from  the  30-foot  curve  to  the  Bolivar  Gorge,  a  distri 
of  29,000  feet,  ia,  approximately,  0.76  foot.  i 

Suppose  a  channel  uf  the  same  width  (0,835  feet),  cross-section  {I6M 
square  feet),  and  mean  depth  (23.4  feet],  as  the  part  of  the  Bolivar  G«l 
section  we  have  been  considering  be  opened  to  the  30- foot  carve.  W 
the  formula  previously  given  compote  for  0.9  foot  fall  (which,  as  il 
be  seen  hereafter,  is  the  greatest  possible  fall  for  a  tide  of  1.8  feet),' 
velocity  through  it  (Qrst  dedncting  from  the  total  tall  0.10  foot  fori 
needed  for  acceleration,  leaving  0.8  foot  to  overcome  friction)  andtU 
results  2.5  feet  as  the  maximum  velocity  this  fall  coold  give  thro^ 
such  a  jettied  channel.  As  the  actual  fall  would  be  somewhat  less  tH 
the  maximum  0.9  foot  the  velocities  would  not  exceed  2.4  feet. 

Again,  snppose  a  jettied  channel  of  the  same  mean  depth,  bat  of  tvof 
times  the  width  of  the  Bolivar  Channel,  to  be  opened  from  GalvoB 
Bay  to  deep  water  outside.  Such  an  entrance  wonld  flU  Galveston  B 
rapidly,  and  filling  it  so  rapidly  there  would  never  be  a  difference' 
level  between  its  inner  and  outer  ends  nearly  as  large  as  now  existii 
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the  places  of  those  ends.  'Sovr,  let  this  width  be  gradaally  diminiBbed; 
the  bay  doriog  rising  tide  troDld  fill  more  slowly,  and  ite  surface  woald 
have  greater  differences  of  level  from  the  open  unlf  than  before — that 
is,  the  mazimnm  difference  of  level  would  increase.  If  the  narrowiog 
process  were  continued  till  the  interval  between  the  jetties  were  reduced 
to  a  few  feet,  water  enoagb  would  not  flow  through  them  daring  a  ris- 
ing tide  to  serioasly  affect  the  level  of  Galveston  Bay,  aud  the  differ- 
ence of  level  would  reach  its  maximum  value.  The  level  of  Galveston 
Bay  would  then  be  constant-^nainely,  the  level  of  half  tide ;  and  since 
the  tides  we  are  considering  are  1.8  feet  tides,  it  follows  that  no  matter 
bow  small  the  interval  between  jetties  29,000  feet  long  is  made,  the 
maximum  value  of  the  full  throngb  them  for  a  tide  of  1.8  feet  is  one-half 
that  tide,  or  0.9  foot. 

It  has  already  be  seen  that  if  the  Bolivar  Gorge  section  were  carried 
out  to  sea  between  parallel  jetties  the  maximum  velocities  through  it 
would  not  exceed  2.4  feet  for  the  1.8  foot  tide  which  now  gives  3.1  feet 
uiaximum  velocities  in  the  Bolivar  Gorge.  In  other  words,  such  a  jet- 
tied  channel  offers  more  resistance  to  inflow  than  does  the  present  en- 
trance ;  reduces  the  present  tidal  prism  about  one-third ;  allows  the 
hay  to  fill  more  slowly  than  the  present  entrance  does,  and  hence  gives 
grcHter  differences  of  level  than  the  0.76  foot  given  by  the  present  en- 
trance. As  the  interval  between  parallel  jetties  29,000  feet  long,  then, 
is  narrowed  from  6,825  feet  to,  say,  100  feet,  the  fall  through  them  or 
the  maximum  depression  of  the  bay  below  the  Golf  only  increases  from 
some  such  quantity  as  0.8  foot  to  0.0  foot,  and  the  maximum  increase 
in  velocity,  therefore,  would  not  exceed  0  |>er  cent.  While  these  com- 
putations are  only  approximations,  as  any  such  estimates  must  be,  they 
show  very  clearly  that  narrowiirg  the  interval  between  the  jetties  below 
7,000  feet,  no  matter  to  how  great  an  extent,  but  very  slightly  increases 
the  velocity  through  them. 

Diminishing  the  interval  between  the  jetties  from  7,000  feet  to  3,500 
feet  changes  the  differences  of  level  between  the  bay  and  Gulf  but 
slightly.  Through  the  opening  of  the  same  depth  and  double  width, 
about  twice  as  much  water  will  fiow  in  and  out,  hut  as  it  Sows  through 
a  double  cross-section  its  velocity  is  nearly  the  same,  and  as  the  depths 
it  cau  maintain  depend  on  the  velocities,  other  things  being  equal,  the 
depths  also  will  be  nearly  the  same.  There  is,  then,  very  little  to  be 
gained  in  the  way  of  velocities  or  of  depths  that  will  be  mnintained  by 
them,  by  narrowing  the  interval  between  the  jetties  to  2,000  ftet,  as 
proposed  by  Mr.  Eads  to  the  Itiver  and  Barbor  Committee,  May  22, 
1884,  as  reported  in  the  Galveston  News  of  June  2, 1884: 

Hr.  Ba-tne.  ^{othiDg  liks  12,W0  feet  t 

Captain  Eads.  Tbat  is  a  matter  1  sbonld  take  into  aetious  Btady  before  I  shonld 
determ<Do  icliat  particular  width  and  direction  I  ahoiild  give,  bat  I  do  not  take  it  to 
be  over  2,000  feet. 

But  there  is  veiymuchtobe  lost.  A  reduction  of  the  entrance  width 
to  2,000  feet  would  reduce  the  amount  of  water  entering  aud  leaving 
Galveston  Bay  during  a  tide  of  1.8  feet  to  about  one-fourth  ot  its  pres- 
ent amount.  The  tidal  channels  which  are  now  kept  open  by  this  water 
would  shoal  up ;  the  reduction  would  probably  ruin  Galveston  Hartwr 
proper  and  verj-  largely  diminish  the  depths  at  the  Bolivar  Gorge. 
Aside  from  the  great  damage  it  would  do  to  all  the  tidal  channels  now 
existing  inside  of  the  outer  bar,  it  would  also  increase  the  danger  of 
injury  to  the  jetties  in  great  storms.  In  such  storms,  with  winds  from 
uortheast  to  south,  Galveston  Bay,  as  already  seen,  may  slowly  fill  to 
great  heights ;  if,  then,  the  wind  suddenly  shifts  to  north  or  northwest 
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from  soath,  the  water  is  driren  out  with  high  velocities.  In  18T5,i 
this  way,  a  deep  chanoel  was  cat  across  the  eastern  end  of  OalTntu 
Island,  and  the  main  bar  was  cnt  down.  Such  BtoTn[is  will  enduga 
jetties  even  7,000  feet  apart;  if  made  narrower  the  time  of  oat^ 
would  be  prolonged  in  proportion,  and  hence  the  danger  of  nndenui 
iDg  the  jetties  and  of  cutting  channels  across  Galveston  Island  wnli 
be  still  greater.  If  the  jetties  had  an  interval  of  abont  10,O00  feet,ui 
the  Bolivar  Gorge  were  widened  to  that  amount,  the  tidal  prisa  ( 
Galveston  Ba;,  UFter  a  deep  channel- way  was  formed,  would  be  aboi 
tbe.same  as  at  present.  Bnt  the  cost  of  the  work  would  be  greiti 
compariBOD  witji  the  resulting  benefits. 

These  considerations  lead  the  Board  to  the  condnsion  that  when  ft 
jettied  channel  is  fully  formed  its  cross-section  should  not  be  less  tti 
that  of  the  sectioci  at  Bolivar  Qorga  Even  with  that  section  tiiemaii 
mum  velocities  through  the  jetties  will  be  about  one-fonrth  lees  tbao  tii 
existing  maximum  velocities  through  Bolivar  Gorge  for  a  1.3-foot  tii 
and  the  tidal  prism  of  Galveston  Bay  will  be  reduced  by  about  A 
same  fraction.  The  present  effective  cross-section  at  Bolivar  Goicei 
6,835  feet  wide,  with  a  mean  depth  of  23.4  feet  and  amaximnm  deptbi 
41  feet  The  Board  therefore  proposes  7,000feet  for  the  interval  betww 
the  outer  ends  of  the  jetties.  The  south  jetty  should  be  coostrnda 
on  the  preseut  soath  jetty  (using  the  side  of  shoalest  water)  and  ia'v 
proIODgation.  The  proposed  site  of  the  north  jetty  is  shown  on  Sb(C 
JSo.  1,  herewith. 

The  depth  which  such  jetties  will  maintain  cannot  be  stated  with  {« 
cision.  Some  general  considerations  bearing  on  the  sa^ect  wiU  t 
given.  It  has  been  seen  that  a  l.S-foot  tide  now  gives  a  maximffl 
mean  velocity  over  the  outer  bar  of  1.2  feet  Since  the  bar  is  lower  i 
front  of  the  Bolivar  entrance  than  nearer  land,  the  velocities  are  pnl 
ably  somewhat  greater  here  than  their  mean  value,  but  how  much  is  a 
known.  With  the  proposed  jetties  the  maximum  mean  velocity  wod 
be  increased  here  (the  whole  channel  being  snpposed  to  bo  formed  so  i 
to  give  a  cross-section  eqnal  to  that  at  Bolivar  Gertie)  to  about  2.4  ((« 
The  effect  of  the  jetties  would  then  bo  to  give,  where  the  bar  now  i 
velocities  about  double  those  existing  there  at  present.  Wbac  dq< 
these  new  velocities  will  maintain  in  the  jettied  channel,  were  it  byai 
means  once  fnlly  formed,  cannot  be  stated  with  exactness.  Maxi'mBi 
velocities  for  the  1.8  foot  tide  (cqoal  to  3.1  feet  per  second)  now  maiots 
a  mean  depth  at  Bolivar  Gorge  of  23  feet,  aud  a  maximum  depth  of  J 
fee*,  while  the  corresponding  mean  velocity  on  the  bar  of  1.2  feet  miii 
tains  there  a  mean  depth  of  about  10  feet,  and  a  maximum  of  12  orl 
feet.  Did  the  mean  depths  vary  simply  as  the  mean  velocities  the  dm* 
deptlts  in  Bolivar  Gorge  and  on  the  bar  woold  indicate  amean  deptkt 
about  IS  feet  between  the  jetties  for  2.4  feet  maximum  mean  velodlf 
At  the  Bolivar  Gorge  section  the  maximum  depthof  41  feet  is  1.8  tiiMi 
the  mean  depth  23  feet.  Should  the  same  ratio  exist  between  tbe  j«t 
ties  the  maximum  depth  maintained  in  the  jettied  channel  would  b 
about  32  feet. 

Thus  far  the  jetties  have  been  supposed  to  prevent  any  passagtri 
water  through  them  or  over  them.  Bnt  it  is  not  practicable  to  mab 
them  absolutely  tight  If  of  rubble  stone  and  five  miles  long,  with  dS 
fereocesof  water-level  near  their  shore  ends  often  reaching  U.6  or  CC 
foot,  the  leakage  through  this  portion  will  be  considerable,  i^acing  th 
amount  of  water  that  would  otherwise  flow  between  the  outer  ends^ 
the  jetties,  and  perhaps  causiug  settling.  This  escape  iu  some  degra 
dimiliiBhes  tbe  velocities  near  the  ends  of  the  jetties,  and  the  de^ 
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ibose  Telocities  would  maiutain.  Uulefisfiuc  iiiaterinl  cau  boobtaiued 
to  III!  tbe  iuterstices  between  the  rubble  and  make  tbe  jetties  compact, 
it  may  be  found  advisable  to  build  for  tbat  partof  the  sliore  vada  wbicli 
will  not  soon  be  protected  by  the  shore-line  advance,  a  wall  about  4  feel 
thick,  of  concrete  in  bags,  to  prevent  this  escape  where  it  would  be  most 
serious.    For  fine  material  coarse  gravel  would  be  cxcellenL 

Tbote  is,  however,  a  jtoint  to  be  considered,  wherein  the  efTect  of  jet- 
ties is  in  favor  of  greater  depths  for  given  velocities  thap  are  maintained 
now.  The  depths  tidal  currents  can  maintaio  depend,  not  only  on  their 
velocities,  bat  also  on  tbe  strength  of  the  canses  tending  to  destroy  or 
degrade  their  channels.  At  present  the  oater  part  of  Bolivar  Channel 
is  exposed  to  the  fno  iiiflaz  of  sand  from  the  shore,  nnder  the  action  of 
lateral  cnrrents  and  waves;  with  Jetties  completed  the  wave  action  will 
be  mnch  reduced,  and  the  corrents  will  flow  in  the  direction  of  the 
chaond — both  favoraUe  to  greater  depths  than  eqnal  velocities  would 
now  give. 

Again,  at  present  great  and  lasting  efTecfs  in  increasing  depths  can- 
not be  attributed  to  tiie  extreme  tides,  which  only  occnr  a  few  times  in 
a  year,  since  the  degrading  causes  are  inceasantly  in  action.  With  a 
channel  once'jetti»l  tbe  power  of  the  degrading  canses  woald  be 
weakened,  and  tbe  efTect  of  tbe  great  and  rare  tides  would  be  more 
lasting. 

On  the  whole,  therefore,  there  is  reason  to  expect  that  the  proposed 
jetties,  when  tbe  channel  is  once  formed,  willmaintain  some  sncb  depth 
as  25  or  30  feet.  Tbey  will  maintain  practically  all  the  depth  that  could 
be  maintained  by  tidal  corrents  between  any  jetties  however  near  each 
other,  bnt  will  not  involve  tbe  dangers  already  specified  of  close  jetties. 
In  forming  the  channel  at  first  dredging  might  be  useful,  or  even  nec- 
essary, should  hard  places  be  found.  If  appropriations  be  large  it  would 
hasten  the  time  when  the  new  channel  would  be  fiilly  developed,  since 
tbe  process  of  sconring  out  the  jettied  channels  by  the  tidal  cnrrents 
would  be  a  slow  one.  The  advisability  of  dredgiog  wonld  depend  mnch 
on  tbe  rate  at  which  appropriations  were  given.  Should  tbe  jetties  fail 
to  maintain  the  depth  of  30  feet  desired  by  Texas,  they  wonld  give  a 
protected  area  within  which  dredging  to  thatdepth  would  be  easy,  and 
the  dredging  wonld  be  reasonably  permanent. 

It  will  be  seen  that  tbe  Board  does  not  attempt  any  prediction  of  the 
precise  depth  tbe  jetties  will  maintain.  Snch  predictions  can  best  be 
made  by  those  ignorant  of  exi)erieuce  in  tidal  entrances  elsewhere  and 
having  great  confidence  in  the  credulity  of  mankind. 

The  case  differs  widely  from  that  of  South  Pass.  Tbere,  by  proper 
works,  the  same  amonnt  of  Mississippi  flow  can  be  forced  through  the 
jetties,  whether  the  water-way  is  abont  000  feeet  wide,  as  at  first  con- 
stracted,  or  about  600  feet  wide,  as  ia  now  the  case  at  the  narrowest 
place ;  and  the  same  amonnt  flowing  through  a  narrower  water-way 
necessarily  gives  greater  depths.  Bnt  at  Galveston  before  the  water 
can  flow  out  it  must  flow  in,  and  any  serions  reduction  of  tbe  Inflow 
cross-section  below  the  section  now  existing  at  Bolivar  Gorge  at  once 
reduces  the  tidal  pnsm  of  Galveston  Bay  and  the  amount  of  outflow  in 
about  the  same  proportion.  The  reduction  of  width  from  000  to  600 
feet  in  the  much  simpler  case  of  the  South  Pass  sufficiently  indicates 
tbe  uncertainties  in  such  works  and  the  small  value  of  predictions. 

Tbe  facts  tbat  tbe  bar,  including  its  outer  24-foot  curve,  has  been 
moving  steadily  seaward  in  front  of  the  Bolivar  Gorge  since  18dl,  and 
that  this  motion  existed  before  the  construction  of  any  works  which 
covld  have  infioenced  it,  have  already  been  stated.    Tbe  constmctioa 
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of  jetties  vill  tend  to  check  tbie  advance  for  some  years,  because  tk 
jetties  near  their  shore-ends  will  form  large  triangnlar  reservoirs,  to 
receive  the  sand  moved  toward  them.  On  the  other  hand,  some  of  tbt 
sand  Bconred  from  between  the  Jetties  will  be  dropped  beyond  thi 
ooterenda,  thas  promoting  bar  advance.  How  far  for  Bome  ye^  tlxx 
opposite  tendencies  will  balance  each  other  in  affecting  tbo  presM 
rate  of  bar  advance  can  best  be  learned  by  experience.  Since  thisai' 
vance  existed  prior  to  any  works,  it  will  nltimately  exist  after  their 
construction. 

10.  CBOBS-8B0TION  OP  JBTTIE6. 

An  ezaminatioo  of  the  existing  south  jetty  by  the  Board  showed  tint 
the  stones  near  its  sbore-end  had  become  considerably  consolidated  aai 
tightenetl  by  the  growth  of  marine  animals  and  the  accomolation  d 
sand.  The  same  result  is  expected  for  additiooal  stonework  belowkn 
water,  especially  at  tJie  shore-ends. 

The  following  is  in  general  terms  the  cross-section  of  tbe  propoed 
jetties.  It  shonld  be  modified  in  details  when  experience  acqaired  m 
this  nnstable  bottom  shows  it  to  be  necessary.  In  tbe  sfaoal  water  it  v 
very  jmssible  that  it  may  be  somewhat  rcdaced.  (From  the  bar  totk 
24-foot  cnrve  it  may  be  necessary  to  jirotect  the  I'oandation  by  a  la,<ta 
of  heavier  stones,  and  this  is  included  in  tbe  esLimate.)  Top  of  jettin 
to  be  5  feet  above  low  water,  but  to  elope  to  level  of  ground  at  tbdr 
inner  ends.  Fonndatlons  to  be  n  brnsh  mattress,  3  feet  tliick,  covered 
at  once  by  4  feet  of  rubble,  nitb  widths  increasing  f^om  60  feet  nw 
shore  to  00  feet  at  bar  and  100  feet  lieyond.  .Jetties  to  be  13  feet  wide 
on  top,  and  of  rnbblo-stone,  with  side  slopes  of  1  on  1  oat  to  crest  of  bar— 
except  for  about  10,000  feet  inside  of  crest,  for  which  distance  the  rab- 
ble jetty  is  to  be  22  feet  wide  at  low-water  level,  and  on  this  a  concrett 
mass  12  feet  wide  is  to  be  constructed,  reaching  trom  5  feet  above  lo* 
water  to  2  feet  below.  The  rubble  side  slopes,  from  about  6  feet  de|Mh 
outward,  to  consist  of  heavy  stone  blocks,  whose  weight  at  the  bar; 
reaches  6  or  R  toDS.  From  crest  of  bar  to  30-foot  curve  jetties  to  h* ' 
concrete  piers,  tbeir  widths  being  18  feet  at  crest  of  bar,  24  feet  at  IS- 
foot  carve  and  ontside  of  it.  These  piers  way  be  built  either  of  con- 
crete in  huge  bags,  as  the  breakwaters  at  Kew  Haven,  £ugland,  and 
Aberdeenwerebuilt,  or  of  concrete  in  large  blocks;  in  either  casebeiofi 
topped  with  concrete  in  mass.  Such  a  concrete  pier  at  present  woaH 
be  cheaper  than  a  rubble  jetty  protected  by  heavy  concrete  blocks;  bnt 
as  it  will  be  some  years  before  they  will  be  built,  the  qnestion  shoobl 
be  reconsidered  in  view  of  the  prices  then  existing  and  of  ezperienee 
then  gained.  The  new  south  jetty  should  follow  the  existing  eoott 
jetty  in  a  general  way  to  utilize  most  economically  existing  work — at-  [ 
lecting  the  sfaoalest  side  of  any  part  of  it  for  the  new  work  there,  bat  j 
avoiding  abrupt  changes  of  direction.  I 

The  order  of  construction  shonld  be :  First,  to  complete  the  soatb  jetty 
to  the  crest  of  tho  bar;  second,  the  same  for  the  north  jetty;  third,  i 
carry  both  to  the  30  foot  curve.  I 

Since  carrying  tho  soath  jetty  out  to  the  bar  will  reduce  cousiderabtf  I 
the  water  cross-section  on  tbe  l^r,  the  velocities  and  depths  there  skonU  ' 
be  somewhat  increased  by  that  jetty  alone.  When  both  jetties  an  ' 
Completed  to  the  bar,  there  is  reason  to  believe  that  they  will,  when 
their  full  effect  is  produced,  give  depths  about  t  wo-thinls  of  those  wliidi 
jetties  carried  to  the  30  foot  curve  will  give. 

As  tbe  jetties  will  diminiiih  the  freedom  of  inflow  at  Galveston  tbcy 
will  tend  slightly  to  enlarge  tbe  San  Lnis  Pass.  It  sboald  tfaerefim  b« 
watched. 
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The  estimated  cost  of  these  jettiea  oat  to  tlie  crest  of  tbe  bar  is 
t3,000,000,  and  this  amonnt  will  probably  ^ve  two-thirdH  of  the  depths 
tbat  Jetties  carried  to  the  30-foot  cnrve  woald  give. 

Tbe  estimated  cost  of  jetties  completed  to  the  30-foot  carve  is  tTfOOO,- 
000,  tbeir  aggref^tte  length  being  nearly  64,000  feet.  This  estimate  sap- 
poses  tbat  tbe  money  is  freely  sappUed. 

Bespectfally  sabmitCed. 

J.  0.  DUAKE, 

Oohnelf  Corpi  of  Engineer;  and  BvU  Brig.  Om.,  U.  S.  A. 
Henbt  li.  Abbot, 
Lieta.  Ool  of  Engifuertfivt.  Brig.  Qen.^  V.  S.  A. 

0.  B.  COMSTOOE, 

Limt,  Ool  of  Enginoen,  mid  Bvt  Brig.  6m. 
Brig.  Oen.  Johit  Newton, 

Chief  of  Enginen-iy  U.  8.  A. 
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A.— U«jor  HftDKfield's  i«port  of  Jaly  SS,  1885,  to  ttae  Cbi«f  of  ED^neera,  oorering 
«  report  from  Mr.  Ripler. 

B.— U^jor  MaiiBtleld'B  report  of  November  17, 1885,  lo  the  Chief  of  Eugiaeen,  eoT- 
eriiis  a  report  from  Mr.  Picton. 

'Sbeet  No.  1. — Map  of  QalrBtton  Hkrljor,  cboving  proposed  jettiea. 

*  Sheet  No.  2. — CouiparatiTe  chart  of  OalvustoD  Uorbor  for  different  datea. 

'Bheet  No.  3. — SeotioDaof  exiHting  soath  Jettv  appectuluiug  to  A. 


eefost  of  majob  s.  m.  uan8field,  cobpb  op  enqineebs. 

United  States  Enginbeb  Oppioe, 

Oalveston,  Tex.,  July  29,  18S5. 

Genebal:  I  have  the  honor  to  sabmit  herein  a  report  npou  a  recent 
examination  made  of  the  Galveston  jetty  by  AasiatantBngineerBipley. 

Mr,  ttipley's  report  is  so  in  detail  and  covers  the  subject  bo  thorsnghly 
that  bnt  little  ia  left  for  me  beyond  transmitting  !t>. 

I  wish  to  Bay,however,andit8hoiild  be  remembered,  that  the  original 
profile  of  tbe  jetty,  and  former  cross-sections,  with  exceptions  noted, 
were  taken  at  the  close  of  each  day's  work  before  any  compression  took 
place  or  any  of  tbe  rock  crest  was  distnrbed.  It  was  not  nuusaal  for 
the  saperintendent  to  report  a  subsidence  of  tbe  work  placed  on  previoas 
days,  sometimes  as  great  a  snbsidence  as  2  feet  and  more  npon  tbe 
crest,  and  this  was  notunexpccted  from  tbe  very  nature  of  the  constmo- 
tion. 

Owing  to  tbe  difBcnlty  likely  to  attend  the  placing  of  the  fonrth  (top 
course)  vonrse  of  mattiesses,  the  third  and  fonrtb  conrses  were  placed 
together;  first,  tbe  third  coorse  with  jnst  sofBcient  stone  to  sink  it  in 
pi  ace,  then  the  fonrth  coarse,  placing  npon  the  latter  tbe  complement 
of  stone  intended  for  both  mattresses.  Hnch  tbe  larger  proportion  of 
this  stone  was  laid  along  the  crest  with  the  exx>ectation  that  tbe  aea 
wonld  distribate  it  npon  the  slopes. 

With  this  extra  weight  of  stone  directly  on  the  crest  and  tbe  extra 
thickness  given  to  the  tuatiresbcs  of  tbt'fu  two  t'ouret-s  aliaig  tbe  axis. 
it  i0  not  aarprisiug  tbat  coD»iderable  differeuuu  iu  beight  of  jelly  should 
*Oialtt«d.— Pnblulied  taHoaMEx.Doa.No.65,Forty-aiiitb  Cougnat,  flwt  ■c—ltm. 
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be  found  to  oxist  at  tlie  present  time  a»  compared  with  the  oaga 
height,  and  this  difference  ie  prot)ably  not  greater  than  might  be  reua 
ably  expected.  How  mnch  of  the  total  depression  is  dae  to  thisoa 
alone  it  in,  of  coarse,  impOReible  to  determine. 

It  was  cnatomary  before  laying  a  mattreas  to  soond  and  noU  tl 
depth  and  character  of  the  bottom,  and  in  lajving  the  top  covseK 
mattresses  we  invariably  foond  the  bottom  and  second  courses  inW 
and  asnally  charged  with  sand,  except  perhaps  on  the  immediateii 
face,  and  veiy  little  settlement  thereof  was  noted. 

If  the  inference  is  correct  that  these  lower  conrses  were  filled  nl 
sand  and  were  therefore  indestnietible,  the  depteesion  of  the  final  «b 
must  be  acconnted  for  either  by  the  bodily  settlement  of  the  wotki 
the  almost  total  destruction  of  the  top  courses.  Our  present  exan 
tion  does  not  enable  ns  to  answer  the  Qnestion  satisfoctorily.  13ks 
abnndant  evidence  fbmished  here  that  indicates  clearly  that  bol 
settlement  has  taken  place,  and  it  occnrs  in  almost  every  sea 
taken,  notably  in  sections  Sos.  3,  6,  9,  and  10.  while  a  Btndyoll 
other  sections  furnishes  no  proof  to  the  contrary.  How  much  of  ii 
depression  of  the  crest  is  due  to  this  cause  is  therefore  IndetenDiM 

Tbat  the  teredo  has  attacked  and  destroyed  some  of  the  bmsh  tb 
call  scarcely  be  a  doubt.  It  is  not  to  be  denied  that  this  worm  ii 
sure  destroyer  of  timber  within  its  reach,  and  it  is  not  atteiql 
to  deny  tbat  the  brash  which  constitutes  a  larj^  part  of  onr  Btiwfl 
has  been  itynred  where  exposed  to  attack.  Our  expectatioa  wasll 
funds  would  be  fhmisbed  in  snfBcient  qaantities  to  enable  VLatotm 
the  brush  entirely  firom  the  attack  of  the  teredo,  and  it  is  beliro 
that  this  would  readily  have  been  accomplished.  Wherever  the** 
has  been  etablished  above  overflow  the  sand  has  heaped  abont  li 
preserved  it;  where  tbe  work  was  low  the  currents  sweepinjf  on 
probably  prevents  the  accamnlation  of  sand  upon  the  sarCEice.  It 
possible,  and  even  probable,  that  the  bulk  of  the  mattress  work  isd 
pletelyfllled  wi  th  sand,  and  while  so  filled  is  proof  against  the  ranf 
of  the  teredo.  Our  examination  does  not  show  anything  to  the  M 
trary.  The  samples  of  brash  were  grappled  up  from  the  aurfaae  at\ 
jetty,  and  may  have  been  merely  odds  and  ends  tbat  stuck  up  thn| 
and  above  the  stone,  which  Is  found  everywhere,  a  solid  covering  o> 
the  jetty ;  and  as  this  brnsh  has  been  there  a  period  of  two  or  til 
years  it  is  not  to  be  wondered  at  that  it  should  be  thoroaghly  turn 
combed.  If  we  were  to  dig  down  into  the  body  of  the  jetty,  I  ami 
isfled  we  would  find  the  brush  as  soand  as  the  day  it  was  cnt.  Its 
be  the  currents  constantly  sweeping  the  jetty  expose  fresh  brad 
attack,  and  that  by  slow  progression  the  jetty  is  wearing  away.  '. 
such  case  it  is  merely  a  question  of  time  when  it  will  all  have  gone. 

As  the  teredo  does  not  penetrate  the  wood  while  the  bark  is  ob,I 
d  estruction  is  therefore  slow,  for  only  at  the  butts  and  where  the  M 
is  abraded  can  the  worm  make  a  lodgment. 

That  this  brnsh,  even  if  largely  eaten  np,  has  served  its  porpoee^ 
mirably,  cannot  be  denied.  It  has  furnished,  I  might  say,  the  fiber  d 
has  served  to  hold  the  stone  and  sand  in  place  and  m^e  the  wtm 
compact  mass  apon  an  insecure  and  uncertain  foundation,  while  iti 
produced  results  in  channel  depths  that  are  most  valuable  and  that  d 
not  be  gainsaid. 

It  is  to  be  regretted  tbat  this  aU-lmportiuit  qaestion  of  how  mad; 
tbe  loss  in  height  of  oar  jetty  is  due  to  the  teredo  coold  not  beoi 
factorily  detemined.     In  this  connection,  I  cite  from  a  report  cfd 
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Oorerament  agent  at  the  AraDsas  Posb  work,  just  made  to  tlii»  office, 
ander  date  of  Jaly  17, 1S86 : 

Ye8t«rdsf  I  made  A  thorough  eiBmination  of  thejettjtoseeifthe  teredo  hod  done 
an;  damage  to  the  bmsh-woiK  or  piles,  Ifonnd  that  they  have  attacked  all  the  ex- 
posed pilcB,  and  have  peustrated  icom  1  inch  to  li  inohea.  Of  coorse  I  caonot  tell 
irhether  they  have  reached  the  piles  which  are  smraanded  by  bmsh  or  not.  I  foand 
a  few  iiutancea  where  they  have  attaoked  the  hrush,  very  /«<e> 

Tlio  only  evidence  of  the  action  of  waves  and  heavy  seas  upon  our 
jetty  that  ia  apparent  is  a  poBsibe  shifting  of  tbo  crest  of  the  jetty  from 
its  axis,  and  is  unimportant,  except  as  a  warning  agaioat  the  too  liberal 
Qse  of  small  stone  npon  the  surface  pf  the  jetty  near  the  water-level. 
Very  respectfully,  yonr  obedient  servant, 

S.  M.  Mahsfibld, 


The  Chibp  op  Ekqxkkbbs,  TT.  S.  a. 


Major  of  Engineers. 


REPORT  OF   MR.    n.    C.    RIPLKY,    ASBISTAKT  ENQIMEER. 

Qaltbstok,  Tex.,  July  17, 1865. 

COM>intL :  I  have  the  honor  to  make  the  following  report  relatinic  to  the  exemina- 
tion  of  the  sonth  Jetty,  Qalvestoo  Harbor : 

The  euunination  oocapied  five  d^yn,  from  June  17  to  22,  and  the  weather  dnring 
each  day  was  Daezceptionall^  fine  for  the  pnrpoae.  The  accompanylnfi  drawing  ex- 
hibits the  reaalta  of  the  examination  as  far  as  it  oan  be  shown  graphically. 

Eleven  oross-sections  were  taken  at  nearly  equal  diBtances  thronghont  th>'  whole 
length  of  the  jetty,  averaging  abont  2,000  feet  apart;  they  were  take.i  by  olrclcliiiiija 
line  across  the  jetty  at  right  angles  to  its  axis,  and  sounding  every  5  or  t(t  fi-i'i  for  u 
distance  of  70  to  l&O  feet  on  either  side  of  the  axis.  Tbo  profile  whs  takfii  by  zigzag 
ing  slowly  across  the  Jetty,  and  noting  and  locating  the  least  sonodingH  at  each  eTonn- 
ing.  In  .this  way  the  height  of  the  crest  was  determined  at  eighty'Seven  placee, 
averaging  about  230  feet  apart.  Thepro&le  constmoted  from  these  vonndingsia  shown 
un  the  drawing,  together  with  a  prome  of  the  original  bottom,  or  bottom  at  time  of 
placing  the  foundation  coarse,  and  a  proaie  of  the  top  of  the  jetty  at  the  time  of 
placing  the  upper  coDTHe.     From  these  we  gel  the  following  lesnlts : 

Feet. 

Average  depth  of  bottom ■ .  6.68 

Average  depth  of  top  at  time  of  placing .. ...... 0.16 

Average  depth  of  top  at  present  time. . . 4.68 

Average  height  sa  completed . ............ ..' . .  6.73 

Average  height  at  present 4.20 

Average  aabsidenco,  4.53,  eqnol  to  513  per  cent 

Token  in  sections  of  5,000  fbet,  oonuueDcing  at  the  oater  end,  we  lind  the  average 
subsidence  to  be  as  follows: 

Percent 

0  feet  to  5,000  feet  =  5. 96  feet  equals 61.7 

C, 000  feet  to  10,000  feet  =  5. 18  feet  equals 52.3 

10,000  feet  to  15,000  feet  =5.05  ftieteqnaU 3tf.S 

16,000  feet  toSO,000  feet  =5.46  feet  equals 80.1 

20, 000  feet  to 82,551  feet  =  1.36  feet  eqnals 20.3 

Cross-sections  Nos.  1, 2,  3,  and  4  were  taken  at  poiut«  where  previona  sections  hod 
been  taken,  wliich  are  plotted  together  with  an  outhne  of  thofoondatlon-coursemai- 
tressea  aa  placed  for  the  purpose  of  comparison.  At  the  points  where  croi»-8i.'c:tioi]S 
Nos.  5  to  11  were  taken  no  previous  sections  had  been  taken,  bat  from  the  records  of 
ooDHtraotion  there  has  been  plotted  an  outline  of  the  foaudation  coarse  and  of  the 
upper  course  as  they  were  placed. 

Observing  the  cross^ectioDB  in  detail,  it  will  be  seen  that  at  No.  t,  on  August  6, 

1682,  two  sections  were  taken,  ooe  before  and  one  after  placing  the  thiid  and  fourth 

courses.    These  ore  shown  ia  red  ink:    On  December  2, 1682,  another  does-section 

woe  taken  at  the  same  point,  which  is  shuvg  in  hlueink.    FromltaeseitwfUbeieeu 
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tlutt  frank  MjCtut  8, 1883,  to  December  a,  I8S2,  there  took  pl*ee  a'aubaidenoaoflkl 
ia  •  period  of  about  four  DiontbB,  wbioh  is  at  a  rate  of  .Ki  of  m,  foot  per  mimtli;  M 
firom  December  2, 1692,  to  June  17, 1885,  there  took  place  a  mBzimnm  aabatdiantf 
4.8  feet  In  »  period  of  ftbont  thirty  monthn,  Thich  ia  at  the  r&ta'of  .16  ofifoMic 
month.  It  will  be  obaerved  tbftt  the  craet  of  the  jetty  lies  ta  the  north  ofitam 
indlcftdng  that  the  etooe  whioh  was  placed  in  la^r  qnantitiea  »long  the  ui  k 
been  wauked  towards  the  north.  This  mOTcment  of  the  cn«t  of  the  jetlj  to  lb 
north  is  obserrable  io  d«»t1j  vrtnj  sqotion,  eapmially  the  oat«r  anea.  Il  wiHth 
be  noticed  tliat  the  appearance  of  rook  7  fact  on  the  north  side  and  10  feet  «i  fr 
Bonth  aide  beyoDd  the  foandation  course  indicates  that  some  nnd  perhaps  coaab 
able  atone  may  hare  been  washed  entirely  off  of  the  Jetty.  At  No.  2  two  lectin 
weietajcen  October  SI,  1889,  one  before  and  one  after  placiug  the  third  andfiwd 
counu.  The  enbiidenceatthis  point  f^m  October  31, 1883,  to  June  I8,l&as,apai> 
of  about  thirty-two  months,  is  7^  feet  at  tba  axis,  which  ia  at  the  rat«  of  .83af  it* 

rr  month;  Ko.  3 shows  a sabsideuce  of  7.7  feet;  No.  4,9.2 feet;  No.  6,  6.7GM;fc 
3 feet;  No.  7, 4  feet;  No.8,  3.8feeC;  No.  9,8.2  feet;  No.  10,  4.5  feet,  andlTcll,!: 
feet.  At  No.  11  it  will  be  seen  that  the  sand  entirely  envelopes  the  bnuh-mir);,  b 
it  is  probable  that  the  loss  in  height  at  that  point  is  due  alone  to  theleTeliugdn 
ot  the  stone  along  the  axis.  Samples  of  brush  and  stone  were  fcrappled  np  ba 
the  surface  of  the  jetty  at  eectioDsNoa.  3,4,  5,  6,7,  8,  9,  and  10.  The  stone  iraaeo 
end  with  bomaolee.  moss,  and  some  coral,  but  no  oysters.  The  brush  was  limiii^ 
eovend,  and  with  tne  addition  of  a  rery  few  small  oysters  on  one  eample  (at  Ht-i 
Sample  at  No.  3  was  thoronghly  honeycombed  and  abandoned.  It  woa  plaMd  Di 
oember  S3, 1882,  and  had  therefore  been  in  the  Jetty  abont  2}  years.  Sample  atlwi 
woe  placed  November  28,  lti82,  and  was  thoronzbly  honeycombed  and  abaadBi^ 
Sample  No.  6,  placed'  Janiinry  10. 1883,  was  completely  honeycombed  and  abaidM 
Sample  No.  7,  placed  June  14, 1683,  is  a  piece  of  oak  with  the  bark  aCUl  on ;  allW 
pretty  thoronshly  honeycombed,  it  still  pooMeeed  eonatderable  strsDffU  nsd  a 
worms  had  Bvideotly  not  Ouisbed  with  tbeir  work.  Sample  No.  8.  placed  Septtrt 
17,1882,  wae  thoroughly  honeycombed  and  abandoned.  Sample  No,  9,  placed  Ja 
IS;  1683,  was  thotoacshiy  honeycombed  and  abandoned.  Sample  No.  10  contvMi 
pieoeof  brash  only  uigbtly  eaten  by  the  worms.  Althoagb  exposed  to  their  adsi 
as  ia  shown  by  itswant  of  barkondaccmnDlotion  of  barnacles,  yet  they  seem  tsh» 
abandoned  it  afterpenetrating  only  a  short  divtanco,  Tbe  other  pieces  ot'thisawp 
were  tboronghly  honeycombed. 

The  qnestion  naturally  arises.  What  has  been  the  uatnie  of  the  salisidence  irf  i 
jetty  1  It  mnat  be  admitted,  I  think,  that  this  examination  does  not  foml^  a  M 
pletely  satisfactory  answer.  Section  No.  5' shows  an  andonbted  settlement  afn 
whole  body  of  the  Jetty  from  the  south  side,  to  within  i  feet  of  the  axis,  cr  b' 
distance  of  43  feet  m>m  the  odse.  At  this  point  the  top  of  the  jetty  is  jait  f 
nilh  thebottomat  timeof  pladng  thefonnaation,  and,  ia  order  that  this  shoBUt 
salt,  some  settlement  most  have  extended  atill  fbrther  and  probably  passed  b^ 
the  axis  of  the  Jetty.  AUowIde  for  a  almilar  settlement  on  the  north  side,  then 
aabsldence  may  be  acoonnted  for  alone  by  bodily  aettlemenL  At  this  point  the  jM 
has  a  base  of  90  feet.  Section  No.  3  shows  an  nndonbted  settlement  of  the  n 
body  of  the  Jetty  from  the  sontb  side  to  within  13  feet  of  the  nxia,  or  for  adifM) 
of  47 feet  finm  tjiD edee ;  Inthiscase  thesonthedgeiseOfeet&omthe  axis.  IIMi 
probable,  therefore^  tnatsome  settlement  has  eitendedbeyond  the  axis,  andbcoM* 
might  reasonably  conclude  that  at  thiu  point  the  entire  snbstdeace  is  doe  to  Ml 
ment  bodily.  The  same  remarks  ore  also  applicable  to  sections  Nos.  9  and  10.  I* 
when  we  come  to  consider  sections  No.  1  or  2,  it  ia  not  apparently  probable  that ' 
jetty  hofl  settled  bodily,  and  yet  there  is  no  proof  to  the  contrary.  On  the  other  loa 
that  the  worms  have  eaten  offthe  bnuh  composing  the  mattresieaia  certain,  and  tb 
aeompresaion  isdnetcthUcanBe  is  also  certain.  We  also  have  evidence  of  then' 
having  been  washed  off  of  the  Jetty,  and  we  cannot  aeaert  positively  that  the  nb 
denoe  at  Noa.  1  aod  3  may  not  have  resulted  from  the  two  oanaea  (jbrnbined  wiiH 
any  bodily  settlement.  Hence  it  may  be  said  that  the  leanlbi  of  this  exsminatin' 
not  oompfetely  answer  the  question  Involved,  fbr  it  does  not  enable  oa  to  detaiMi 
how  mnch  of  the  aabsldence  Isdne  to  the  action  of  tbe  sea  and  worms  and  howvM 
to  bodUy  settlement. 

Very  lespectf ally,  your  obedient  aerrant, 
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bbpobt  ov  major  s.  m.  mansfield,  corps  op  enchheerb. 

"United  States  Engineer  Office, 
•     Oalveston,  Tex.,  Noveniber  17, 1885. 

General:  BeferriDg  to  the  letter  of  tbe  Board  of  Engineers  of  Au- 
Dst  7, 1885,  referred  to  me  by  indorsement,  recommending  that  borings 
e  made  at  nomeroas  places  along  south  jetty  at  Galveston,  Tes.,  to  de- 
irmiao,  if  possible,  to  vhat  is  due  the  apparent  settlement  of  tbe  jetty, 
have  the  honor  to  saj  that  borings  have  been  made  to  the  extent  of 
railable  fands,  and  the  detailed  report  of  Assistant  Engineer  Mr.  J. 
[.  Picton,  who  condacted  the  operations,  is  respectfolly  eabmitted  here- 
ith,  and  the  letter  of  the  Board  is  returned  to  yonr  office. 

Six  borings  were  made  on  or  near  the  axis  of  tbe  jetty;  two  of  them, 
08. 1  and  8,  were  near  the  outer  end  of  the  work,  the  portion  longest 
I  place  and  most  exposed  to  the  action  of  the  sea.  The  boring  near- 
it  the  shore  was  3,081  feet  from  the  inner  end  of  the  work,  and  the  re- 
taining borings  were  at  intermediate  points,  and  for  ready  reference 
re  located  apon  a  lithographic  chart  herewith. 

The  opinion  I  hare  arrived  at  from  a  stndy  of  tbe  cross-sections  at  tbo 
tty  madein  JnnelastbyMr.  Bipley,  that  there  was  abundant  evidence 
'  a  bodily  settlement  of  the  work,  has  been  completely  disproved  by 
lis  examination,  which  shows  that  no  bodily  settlement  of  the  jetty 
as  occurred  along  or  near  its  axis.  The  edges  of  the  jetty  have  gone 
3WD  with  the  washing  ont  of  tbe  underlying  sands,  precisely  as  had 
>oii  anticipated,andib  these  respects  our  original  views  npon  theadop- 
3D  of  this  system  of  bruab  mattress  work  for  the  construction  of  tlio 
alveston  jetty  are  fully  confirmed. 

It  was  originally  thought  that  the  brush,  if  used  as  a  hearting  to  the 
ork,  would  compress  about  33  per  cent.,  but  our  examination  shows 
i  the  points  of  boring  a  loss  in  height  of  jetty  of  61  per  cent.  It  will 
I  observed  in  boring  Ko.  8  that  the  thickness  of  tbe  foundation  brush 
fonnd  to  be  (12  feet — 10.9  feet)  1.1  foot,  tbe  average  thickness  of  the 
nsh  when  placed  being  1.5  foot,  and  the  bmsb  being  found  in  sound 
Ddition,  the  loss  is  doubtless  due  to  compression  alone,  and  is  about 
:  per  cent.  This  may  be  exceptional,  and  is  so  in  reference  to  this  ex- 
uiDStion,  and  therefore  little  value  should  be  placed  upon  this  circum- 
ance.    Indeed  we  find  at  boring  No.  2  a  thicluiess  of  foundation  brush 

only  (S.d  feet — 6.1  feet)  0.8  of  a  foot,  which,  compared  with  the  orig- 
al  thickness,  (1.5  feet,  average),  is  a  loss  of  50  per  cent.  Here  the 
nndation  course  of  brnBfa  was  exposed  to  the  ravages  of  the  worm 
>m  May  24, 1882,  to  February  20,  1883,  before  the  second  course  of 
ush  was  placed  thereon — a  period  of  nine  months. 
At  borings  Sos.  1,  8,  and  9  tbe  npper  work  bad  been  disturbed  and 
oken  by  heavy  seas  soon  after  being  put  in  place,  and  was  repaired 
on  afler  by  a  deposit  of  riprap  stone  along  the  crest,  and  tbe  results 

the  examination  at  these  points,  ao  far  as  making  a  characteriKtic 
owing  of  the  whole  jetty,  may  be  somewhat  affected  in  consequence. 
[t  is  well  shovn,  I  think,  that  where  the  brash  is  covered  it  has  been 
Bserved  safe  from  the  attacks  of  the  teredo,  and  where  samples  of 
[isb  from  the  lover  work  shows  signs  of  having  been  attacked  and 
an  abandoued,  it  is  clear  the  teredo  has  been  destroyed  thereiu  by 
tng'  covered  by  upper  work  and  the  accamalation  of  sand  and  sbeDs. 
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The  jetty  seems  to  be  a  vei?  compact  mass  of  brush,  atone,  sheila,  ai 
sand,  and  is  well  covered  upon  its  surface  with  stone  haviDg  coral  gre* 
ing  profusely,  mingled  with  the  o.yater  and  otbermolluscoas  formadaii 
it  has  been  impossible  from  this  examiaatioa  to  say  how  much  of  A( 
loss  of  jetty  height  is  due  to  each  of  the  two  causes  of  settlement,  tnli 
is  evident  tliat  had  the  brauh  becQ  properly  protected  from  the  attid 
of  the  teredo,  as  it  might  have  been  had  funds  beeu  provided  forth 
rapid  and  complete  esecntiou  of  the  work,  but  little  loss  would  bin 
to  be  ascribed  to  this  cause.  As  it  i:),  the  bulk  of  our  loss  must  bt» 
tribated  to  the  teredo. 

Very  respectfally,  year  obedient  servant, 

S.  M.  Mansfield, 

Major  of  Engineer g, 

Bvt.  Lieut.  Col.,  V.  S.  i 
The  Ohiep  of  EiiaiNEEBS,  IT.  S.  A. 


rrpout  or  ur.  john  k.  Picroti,  assistant  snoinkbr. 

Galveston,  Tkx.,  A'oofm&or  6,  1e6 

Coloxel:  I  have  the  honor  to  make  tlie  follovine  report  upon  examinalksi 

Bonth  Jetty  at  OatTestou  to  aacertam  cause  or  caneesof  itsBnbsidriicG  and  its  goo 

Ai^cording  to  inBtroctioDR  contained  In  jonr  letter  of  Angaiit  19, 1885, 1  made  pnf* 
tions  to  coiiiiiieuce  work  of  borina  into  Ibe  jetty  at  varioua  poiats  atonf;  lU  li 
ABKuming  tbat  tbe  mattresa  work  had  not  beeu  eotirelj'  detttrofpil,  it  -waa  propoaJi 
]>Fnetrate  Ibe  work  in  the  following  manner:  Three  or  four  iroa  pil«a  wt^re  m 
driven  into  tbe  Jetty  about  Q  feet  apart,  a  BcaffoliliDg  erected  apon  tbem,  stow) 
moved  from  to|)  of  Jetty  inside  of  aouare  or  trianele  by  meaaa  of  a  diver,  bttsj  s 
cutting  tools  dhuped  somewhat  like  spades  \rilh  cQttiDg  edges  all  aniDlid  i* 
bronghl  into  requisition  and  worked  from  scaffolding  to  cut  through  to  n«xt  <M 
layer.  Battens  to  serve  as  guides  for  tbe  same  to  be  lashed  near  crest  of  j«ft<t 
piles,  and  aita  tb'  jlver  had  removed  ddbris,  care  to  be  abseired  In  ezsr  '-'-' 
material  and  noting  depths  from  which  it  was  taken. 

For  convenience  of  comparison  tbe  point  selected  for  making  first  Itoring  n 
Section  No.  1  (Biptey's,  made  Jnne,  1^85),  5H1  feet  from  ooter  end  and  10  feet  n* 
of  axis  of  Jetty,  whore  its  base  was  1^  feet,  and  fonr  conrses  of  niattreas  watti 
been  placed.  TLree  iron  piles  were  driven  into  the  Jetty,  6  feet  apart,  a,  ncaflali 
erected  upon  tbem,  hattena  placeil  and  lashed,  and  after  mnoval  of  stone  bj  di* 
cutting  tools  were  worked  vigorously,  but  owing  to  tbe  presence  of  sand,  ab^l 
small  stone  throughout  tbe  brush  work,  the;  were  found  of  no  Dse  for  tbe  pcil 
for  which  they  were  iutended,  so  were  abandoned.  After  working  opon  this  M 
Aueust  'i6,  fiepteinber  3,  ID,  and  11,  removiQg  material  with  diver,  and  gaining* 
little  in  depth,  on-tug  to  quicksand  and  fine  shell,  it  was  decided  to  try  dynaniH 
hasten  it  to  completion.  Before  next  favorable  day  the  storm  of  17th,  18tb,  andl 
September  had  filled  excavation  and  stripped  the  piles,  leaving  them  beot,  boti 
Dynamite  was  used  in  small  charges  September!^,  27,  and 28,  when  »  dtpthrf 
feet  mean  low  tide  was  reached,  and  nothing  but  sand  and  shell  oonld  be  foand  sX 
inches  beloir.  This  boring  was  then  considered  completed,  tbe  sand  bottom  lal 
been  reached,  and  the  results  of  the  work  at  this  point  are  as  follows : 

Fe«t. 

Depth  on  rock 7.1  me*ii  lor 

Depth  on  upper  brush-vrork  or  coiq^aoted  mass,  bmsh,  fine  shell, 

and  sand ; 9.5  meati 

Depth  on  rook 11.5  mean 

Depth  tos>.<'.d  bottom ILGmnan 

Rockframorestof  work  was  uovered  with  small  nnocoopiedo;stei4tae)l  and  pit 
of  pinkisb  ana  whits  eorat;  below  sand  and  shell  filling  it  wm  discolored  Um 
addition. 


APPENDIX   S— BEPOET  OF   LIEDT-COl-   MANSFIELD.       1317 

Brash-work  bad  lost  its  identity  aa  mattrasa-woik  tliroii^boul,  but  v/uh  stronger 
near  crest,  gradually  growing  weaker  aa  depth  of  excavation  increaeeil,  audoaejiiece 
of  Unish  was  found  occupied  b;  tere<lo. 

Cane  wm  found  io  lower  work,  soft  and  with  little  8tr«ngth,  though  free  fhini  signs 
of  tereilo. 

CreoH>ted  oak  stakes  in  top  of  bmsh-work  wptp  damaged  by  worm  nt  their  topi 
only,  the  lower  imbedded  parts  being  sound. 

Betow  level  of  sand  and  Bhell  filling  the  Jetty  was  a  compoot  mass  of  sand,  shell, 
stoDC,  and  brush  in  various  atuces  of  decompoeitton. 

Befcrritig  to  the  reaords  of  placing,  it  is  found  that  at  this  point  the  foundation 
course  was  laid  December  2^,  1S81,  second  conrse  Jaonary  19,  1832,  and  third  and 
fourth  coorses  Augost  8,  Idisi,  and  that,  owing  to  tome  damage  done  to  upper  work, 
■  387.95  onbio  yards  of  riprap  was  distributed  hare  over  a  lengtb  of  jetty  orest  of  ISO 
feetanOotober9,  lS8i  The  depth  upon  the  aaud  bottom  when  foundation  mattress 
was  placed  ia  found  to  be  11.8  feet  mean  low  tide,  npon  ballast  of  fbnndatlon  mat- 
tress !1.8  feet  mean  low  tide,  and  upon  upper  rock  at  time  of  placing  fonrth  course 
at  this  point  a  depth  of  2  feet  mean  low  tide  (approximately). 

A  rock  was  found  in  this  boring  at  a  depth  of  11.5  feet  mean  low  tide,  and  al- 
though probing  a  few  inches  below  failed  to  discover  anything  but  sand  and  shell, 
still  the  location  of  the  bottom  o(  the  jetty  is  not  positlvo  as  at  other  bores,  so  no 
comparison  for  settlement  of  lower  mattress  is  made.  The  depth  upon  top  rock  at  , 
point  of  boring  apon  placing  of  foarth  course  (i  feet  meati  low  tide),  compared 
with  7.1  feet  mean  low  tide,  the  present  depth,  gives  evidence  of  a  loss  in  height  of 
workattbia  point  (7.1  feet~2  feet  —  .^>.l  feet)  of  5.1  feet,  or  (5.1  feet -^9.8  feet= 
.6S0)abont5'.iper  cent  of  original  elevation. 

Use  of  dynamit«  was  abandoned,  owing  to  fear  of  dleturbing  work  to  such  an  ex- 
tent that  its  condition  «onid  not  be  determined  aocarately. 

BORING  NO.  2. 

This  was  located  7  feet  north  of  axis  and  19,467  feet  from  outer  eud  of  Jetty,  where 
its  base  is  liO  feet  and  three  courses  of  mattresses  had  been  laid  and  through  all  of 
which  it  passed.  On  Septeuiber  29  an  iron  pile  was  driven  to  mark  point  of  boring 
und  a  triangle,  formeil  by  loshiug  three  iion  cutting-tools  together,  lowered  down 
unon  rock  top  of  jetty  (with  one  corner  lashed  to  pile)  to  serve  as  guide  for  diver, 
wben  work  of  removing  and  examining  material  was  commenced.  Progress  was  slow, 
owing  to  great  strength  of  ebb  currents  across  the  jetly,  which  dragged  our  barge 
anchors  and  againstwhich  diver  could  not  stand.  Work  was  continued  September 
30,  October  1,  and  on  October  3  the  sand  below  the  Jetty  was  reached  at  a  depth  of 
5.9  feet  mean  low  tide.  Probing  1  foot  deejier  failed  to  find  aught  but  saud.  At 
this  point  we  have ; 

F«t. 

Depth  on  rook 2.6  at  mean  low  tide. 

Ueptbonbmsh  (oocond  conrse  t) 4.2  at  mean  low  tide. 

Doptbonsand  und  shell  covering 4.4  at  mean  low  tide. 

Depth  on  brush  fonndacion  mattress 5.1  at  mean  low  lide. 

Depth  to  saud  bottom  or  bottomof  lower  tnattieea 5.9  at  mean  low  tide. 

Bock  on  top  of  Jetty  was  covered  with  brownish  mossy  slime  and  oysters  (some 
few  alive),  bat  In  body  of  work  it  was  simply  discolored  with  block  slime. 

Brush  cnda  projecting  above  upper  rock,  though  for  moat  part  abandoned,  wero 
^vtill  eaten  b^  teredo  to  the  point  of  entering  sand  and  shell  filling ;  below  this  plane 
tlie  brush  (pine)  whs  strong,  tough,  and  iinlouched  by  worm.  Even  the  pine  leaves 
-n-ere  perfectly  preserved,  and  what  appeared  to  be  sprouting  cane  was  fonnd  at  or 
□nnr  top  of  foundation  mattress. 

IC  was  observed  by  diver  that  three  layers  each  of  bmsh  and  stone  were  passed 
IhrouKb. 

From  the  oOJco  records  I  find  that  nt  this  point  the  fonndation  course  of  work  was 
,iTuced  May  24,  18^ ;  second  course,  February  20,  lb8^ ;  and  third  coorve,  April  SS, 


IHSA.  Upon  the  said  bottom  at  time  of  placing  foundation  mattress  there  .  _  _ 
lf|>th  of  ti  feet  mean  low  tide,  and  rock  ballast  of  upper  work  atthis  point  projected 
iliovo  piano  of  mean  low  tide  1.5  feet.  Comparing  height  of  work  here  in  18tj3  and 
hpi  present  time,  a  loss  (2.0  feet-)- 1.5  feet  =4.1  feet)  of 4.1  feet,  or  (1.1  feet-f-7.5s= 
r.Hi)  .iliouC  55  percent,  of  original  height,  is  evident;  and  a  comparison  of  depths 
I  |)iiu  hand  bottom  now  and  at  time  of  plaeinic  foundation  mattress  shows  that  do 
irxlily  settlement  baa  taken  place,  the  alight  mfferenee  being  no  donbt  due  to  erode 
iiuDDCT  of  making  borings. 
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Boring  No.  3  was  made  on  line  of  Seotion  No.  1  f  Biplef '■),  3H^^K>°*hof  uiiM 
B8I  feet. from  oalereadof  jetty  on  October  &.     Toe  infurmation  obtaiiied  wai: 

Depth  OD  rock  12. 9  at  Diewi  lev  A 

Depth  upper  brash 14.6>t  mewilnrti 

Depth  to  und  bottom  or  bottom  of  lower  matlrasB 16.5  at  mean  low  A 

Bock  ru  mo  Ted  from  this  point  had  considerable  cortl  and  oyster  shell  attacM-a 
creoeoted  osk  stake  fonnd  ia  broah  worlc  was  stiong,  though  well  eaten  and  ita 
doned,  and  its  exposed  portion  was  almost  eatirelj  ooTer«d  with  a  haid  eoraUisii 
cmstation. 

Brush  at  this  point  (pine)  was  weH  eaten,  but  had  uousiderable  strength  ataii 


of  jetty,  aud  was  partly  occupied  by  teredo. 

Cane  found  at  depth  of  about  16  feeb,  mean  low  iiae,  was  nnuinonea  i»y  wwas 
quite  well  piessrred.     As  only  two  coones  of  mattresaes  wen  laid  here  origtstto- 


the  foundation  and  fourth  couraea — and  caae  was  used  only  In  the  farmer,  m  to 
evidence  that  this  boring  passed  tliroogh  both  conrsea. 

Sand  filling  eztonded  very  little  above  the  tMttom  af  jetty  at  this  point. 

Becords  show  the  foandaUon  mattress  to  hare  been  putoed  Deoembar  iO,  IIM,  li 
a  depth  upon  original  sand  bottom  of  lii.U  feet  mean  low  tide,  and  fonrtbeoane* 
tresi  August  8,  USD,  with  6.9  feet  (approximately)  mean  low  tide  npon  its  raib 
last  at  point  of  boring.  A  comparison  of  depths  on  sand  bottom  la  ladl  aail 
presenttime(16.6ftet— 19.2fbet=4.3feet)alioWBabaiUlyBetUemeoti>f  4.3  IM 
this  point  (Sii  fbet  sonth  of  ^ds),  and  taking  depths  npon  loek  now  amd  in  US' 
flndasubddence(12.9  — 5.9=7  feet)  of  7  feet  of  the  top  of  upper  eodna. 

BOICIKO  MO.  4. 

This  boring  was  made  October  6,  16B5,  on  line  of  Section  No.  4  {Bi»le7>B],  vi 

Ielty  has  a  base  of  90  feet,  and  only  passed  through  the  aonth  fonndation  ■->" 
t  Is  distant  from  enter  end  6,690  feet,  and  30feet  sooth  of  axis  of  Jett?,  and  ti 
the  following  data ; 

Feot. 

D^thonrock 15. 6  at  n 

Depth  to  sand  bottom  or  bottom  of  lower  mattress 16.9  at  mean  loTfl 

Bock  here  was  covered  with  oyster  shell,  bamaoles,  and  largest  ooral  met  w 
to  these  some  rock  added  a  thin,  hard,  ooraUine  encruBtation.  The  aofter  a> 
showed  evidence  of  perforation  by  something. 

Brash  was  all  weak,  honeycombed,  and  abandoned,  and  the  layer  sraa  txilyil 
inches  in  thickness.  I 

Cane  found  was  wormed,  and  had  lost  most  of  its  strength. 

There  was,  according  to  the  records,  a  depth  of  11.4  fitet  mean  low  tide  vf^' 
sand  bottom  at  time  of  ptacinK  foundation  mattress  (July  ^,  1691),  npon  w1k»i> 
ballast  there  was  a  depth  of  0.2  feet  mean  low  tide.  Makingacompariaonofd^ 
of  16.9  feet  and  11.4  feet  we  have  a  bodily  settlement  of  this  mattresa  amonntia 
(16.9  — 11.4  =  5.5  feet)  5.5  feet. 

BOBINQ  HO.  5. 

This  one  was  located  on  line  of  Section  No.  3  (Ripley's),  :id  fuet  south  of  *ia* 
4,204  feet  from  outer  end  of  Jetty,  where  itebaseis  90feet  (60  feetaosih  and  3^1 
north  of  axis),  and  passed  through  the  souch  foundation  matlreat  ouly.     At  thi<H 


Only  a  few  rack  with  some  oyst^'r  shell  and  small  coral  uttocheil  nore  fuanil. 

Brush  layer  was  thin,  wenk,  honsycomed,  and  partly  cccnpied  by  tnretlo. 

Bi'fcrriu^  to  recnrdit  of  pliiring,  It  is  sceu  that  Ibin  matlress  was  placed  Hiiu 
Itid^,  with  a  depth  upon  Ban<l  hoitom  at  that  time  of  14.8  feot  mean  low  titl^  *^ 
by  comparison  with  present  depth  (iiO.&  fact  — 14.B  feet =5.8  feet)  ahows  airf 
msnt  bodily  (of  this  mattress)  of  5.8  feet. 
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DOSINd  no.  6. 

BocinK  No.  G  was  locfttvd  on  oxU  of  j^ttv,  6,713  feet  diatout  &um  its  outer  ead  And 
33  feel  auorewaid  from  Section  No.  4  (Bipley'8),vliere  baseofwotkliSOfeet.uidfaor 
ootineaof  mattreM  were  l&id.    Tbe  followiDg  data  were  obtained : 

FMt. 

Depth  ou  rouk 6.4  »t  mean  low  tide. 

Depth  on  rock,  iteoond  ooium 9. 6  at  mean  low  tide. 

Depth  on  brosb,  second  coarse 10. 1  at  mean  low  tide. 

Depth  OD  aaod  and  iboU  covering 10.1  at  mean  low  tide. 

Depth  to  und  bottom  or  bottom  of  loirer  niattresa 11. 6  at  mean  low  tide. 

The  tock  at  this  point  was  well  tMjvered  with  Uamactea,  oyitera  both  dead  and 
olive,  some  coral,  and  reddish  discoloration e.  Coral  was  largest  onsecond-conrserock ; 
and  the  softer  as  D<lstone,  though  free  from  atlaclinioDt8,eliowed  evidences  of  perfora- 
tion, as  before  mentioned. 

Bnisbofopper  work  was  weak,  honeycuuibed,  aud  abaudoaed,  but  that  jnst  below 
Hecond-coureo  rock  was  better  and  moetlv  unoccupied;  lower  brush  was  tonf(h  and 
■outtd,  having  only  an  end  eaten  now  and  then  before  teredo  had  abandoned  Itowork. 
B«low  sand  and  Bbell  filling  it  is  practically  uninjured. 

Tbe  cane  fonnd  in  lower  work  was  unhurt  by  worm,  but  lia<l  little  strength. 

Upon  locating  tbe  depth  of  bottom  of  Jetty  a  depth  of  13. 8  feet  mean  low  tide  was 
TCBched  by  probing  witnout  discovering  more  brush  or  stone. 

From  the  records  I  find  that  the  fonndation  conree  was  placed  here  July  39,  1881 ; 
second  course,  June  'JS,  ISS-i,  and  the  third  and  fourth  courses,  December  17,  1G63. 
The  depth  upon  sand  bottom  at  time  of  placing  fonndatiou-mattreM  was  11.4  feet 
mean  low  tide,  which,  by  comparison  with  depth  upon  aand  bottom  at  praseut  (11.8 
feet— 11.4  feet  =  .4foot),  shows  a  bodily  settlement  of  Jetty  of  .4  of  afoot.  The  depth 
upon  the  rock  ballast  of  fourth  conrse  at  this  point,  when  placed,  waslfootmeanfow 
tide  (approximately).  Making  a  com parison  forsnbsldenceof  topiock,  we  find  (8.4 
feet— lfoot  =  7.4  feet)  a  lose  in  height  of  7.4  feet,  oi  (7.4-^  10.4  =  .n%)  about  71  per 
cent,  of  original  elevation. 


This  boring  was  made  October  IG  and  17,  and  was  located  10,06tH  feet  from  outer 
end  and  8)  ^t  north  of  axis  of  Jetty,  where  its  base  is  SO  feet,  and  three  oonnes  of 
mattresaes  were  laid. 

It  passed  through  foundation  and  thirdcouTKesonly,  the  former  of  which  waa  easily 
traceable.     From  note-book  the  following  is  taken  : 

FkL 

Depth  on  rock 5. 4  at  mean  low  tide. 

J3epth  on  foundation  rock 6. 6  at  mean  low  tide. 

Depth  on  foundation  brash 7.2  at  mean  low  tide. 

I>epth  to  sand  and  shell  GOveiing 7.1  at  mean  low  tide. 

Depth  to  sand  bottom  or  bottom  of  lower  mattress 8     at  mean  low  tide. 

Oysters,  dead  and  alivo,  some  coral  and  yellowish  discoloratlons  covered  the  rook 

removed  from  top  of  Jetty;  all  rock  below  top  of  sand  filling  discolored  black.    More 

jierforat«d  sandstone  was  found  here- 
Upper  layer  brush  was  thin,  honeycombed  and  weak,  bat  that  in  foondation  was 

strong,  tough,  and  well  preeerved.    The  teredo  had  commenced  but  abandoned  its 

work. 

Cane  was  found  at  top  «f  fuuudatiun-iuattreas  untouched  by  worm,  but  soft  and 

Seachiug  the  bottom  of  Jetty,  probing  t«  a  depth  of  9.2  feet,  moan  low  tide,  proved 
that  nothing  but  sand  was  below. 

Keferring  to  the  records  it  is  found  that  fuuudation-mattreas  tbroagh  wbloh  thla 
tioring  passed  was  placed  June  1,  Vikl,  iu  adepthof  8.3  feet  mean  low  tide  (with  the 
tide  record  of  that  day  questioned  as  being  in  error);  acomparisonof  tbedepthaon 
Band  bottom  is  not  satisfactory,  as  it  shows  a  less  depth  now  than  in  1^1,  which,  no 
doubt,  is  attributable  to  the  dubious  tide  record.  The  upper  mattress  at  this  point 
-was  placed  July  U3,  1S8I,  but  tbo  depths  upon  its  top  is  not  given,  so  no  comparison 
for  subsidence  of  top  of  Jetty  can  bo  given  either  at  this  point  or  near  it. 

uoniKO  MO.  8. 
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IresaeB  wcr«  laid,  all  of  nfaicb  were  passed  Uirongh  in  this  boring.     At  W«p«WI 

Feet. 

Depth  on  rook 7. 6  at  meKo  Iot  M. 

Deptb  OD  upper  bniah 8. 7  at  metui  l«v  tiie. 

Depth  on  brush,  second  course 9     at  mesniovtidt 

Depth  OD  sand  and  sbeU  oovering 9     at  tnwuikwtifc 

Depth  on  lock,  foundation 10. 1  at  mean  low  tik 

Depth  on  braett,  foundation 10. 9  at  n>Mm  low  tik 

Depth  saud  bottom  or  bottom  uf  lower  mattresB 13      at  mean  lowlidt. 

The  rock  on  top  of  jetty  was  wore  or  less  covered  with  oyster  sheU,  Blnall  fani,i:i 
enorustatioQ ;  that  from  Towiir  work  with  oyster  shell  and  batnacleo,  and  diacalMJ 
blade. 

The  upper  brush  on  that  iif  third  and  fourtli  courses  was  houeyoombed  and  tte 
doned,  aud  bad  little  streo^h ;  that  of  the  secoud  course  was  eaten  bj  teredo  )m 
the  top  only;  and  foondatiun-bruah  waa  well  preserved,  strong,  aud  practicallji 
good  as  whim  placed. 

Creosoted  oak  stakes  were  found  in  upper  work  well  eat«n  from  their  tops  to^ 
of  entFring  the  sand  and  shell  filling.  Below  that  plane  tbej  wei«  Bonnd  wttAo 
touched  by  worm. 

Caue  was  fouul  between  depths  of  9  feet  and  10.1  feet  m«sn  low  tld«  (indicati^ 
the  presence  of  second-eourse  work),  bnt  was  soft  and  weak. 

A  depth  of  12.8  feet  mean  Low  tide  was  reached  by  probing  in  this  boring,  or. Ei^ij 
foot  below  bottom  of  Jetty.  I 

According  to  the  record^  of  placing  there  was,  depth  upon  the  sand  bottom,  atvi 
of  placing  faandation-mattresa  (December  23,  1881),  of  1 1.8  feet  moan  low  tide,  whn; 
coDiparecf  with  depth  at  present  time,  gives  a  settlement  of  .2  of  a  foot  at  this  pos 
The  secood  courflii  was  placed  January  19,  1IJ82,  and  the  third  and  fourth,  oonraea It 
gust  1'^,  18S2,  'K'ith  a  depth  upon  upper  ruck  at  this  point  of  2  feet  mean  low  tide(9 
proximately);  this  depth,  compared  with  present  depth  (7.8  feet  —  2Ibet=i&36tf 
shows  a  loss  in  height  here  of  5.8  feetor  (5.8 feet -h 9.8  feet ^.59S) 59  percent,  origw 
work.  Kecords  also  show  the  placing  of  21^.95  cubic  yards  riprap  along  150  fni< 
jetty  crest  here,  to  repair  damage  done  to  upper  work  on  October  9,  1682. 

BORIKQ  NO.  9. 

BoiiucF  No.  9  was  only  partly  completed  aud  ooDSDmed  October  30,  November  S.  l-, 
part  of  November  3.  Its  location  Is  3  teet  north  of  axis  and  2,623  net  tema  outer  m 
of  jetty  where  base  is  130  feet,  and  four  courses  of  mattresses  weie  laid.  Her~  '  ' 
tained  the  folluwiug : 

Feet 

Depth  on  rock 8. 7  at  meao  low  tn 

Deptb  on  upper  brush 9.1  at  mean  lowti^ 

Depth  on  sand  nudshell  covering  ..-, 9.5  at  mean  lov  tu 

Depth  on  brush,  second  course  (T) 9.6  at  mean  low  lik 

Depth  on  rock  (foundation  course  f) 10. 5  at  mean  low  tik 

Deptb  ou  brush  (foundation  course  T) 11.1  at  mean  low  Hit 

The  rock  at  this  point  was  covered  with  bamaclee,  oyster  shells,  coral,  redditdi  u 
yellowish  discolorations  and  encrustation  in  npper  work,  bnt  lower  down  had  onlii 
few  bamaoles  and  oyster  shells  attached. 

The  upper  brush  was  better  and  stronger  than  before  funnd  so  near  top  of  j«a; 
though  it  woe  well  wurmed  and  partly  occupied  by  teredo;  below  the  IotoI  of  mi 
and  shell  filling  it  was  damaged  very  little,  and  for  the  moet  part  was  inanex<«lla 
state  of  preservation. 

From  the  records  it  is  found  that  the  depth  upon  the  sand  bottom  at  time  of  plainl 
foundation -mat  tress  waa  11.6  feet  mean  low  tide,  but  as  the  bottom  of  the  Jetty  «■ 
not  located  in  this  boring  no  comparison  for  settlement  can  be  made.  The  depth  u^ 
rock  of  fourth  course  at  time  of  placing  is  not  given  In  the  i-ccords,  bnt  at  the  nean) 
point  of  sounding,  iiOT  foot  west  of  this  boring,  it  is  found  to  have  t>oen  2^  feet  mcc 
low  tide  (approximately) ;  and  assuminR  height  of  work  to  have  haea  the  same  hm 
(which  is  probable),  and  mHkine  a  comparison  for  subsidence  of  top  of  work  (ij.7- 
3.i;5=6.45)  we  find  a  loss  of  6.45  feet  or  (6.45  -i-9.35  =  .69)  about  69  per  cent,  of  otip 
nal  height  of  work  at  this  point. 

The  loundation.coursq  waa  placed  October  31,  1B31;  seoond  course,  Febniaijll 
1U82,  and  third  and  fonrthcourses,OctoberS6, 1882;  and,  owingtodama^td  npper  ««l 
on  November  14,  1633,  133  oubic  yards  of  riprap  was  distribnted  over  a  length  vt  H 
feet  of  Jetty  crest  to  repair  the  same. 


itizecoy  Google 
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ExsiofnatiOQa  were  made  to  detenu iue  positioDBofeonthmattreues  at  sections  ITos. 
I,  3,  and  4,  and  ore  reported  aponin  boriags  Nos.  3,  4,  and  5.  The  foUowiDe  Indi- 
cBiea  the  posttion  of  the  south  mattress  at  section  No.  6,  Andgivearesultsof  alorther 
inveatiicstion  at  eeotiou  No.  1.  The  mattress  at  former  place  was  fonnd  covered  with 
Band,  and,  probing  with  foroe-pnmp  nozzle  attached  toasonudingpoJe,  Ifound — 

Od  section  line,  27  feet  sooth  of  axis:  Depth  mean  low  tide  14  feet,  hard  sand;  17.7 
feet,  rock. 

Od  Bcetion  line,  'J2  feet  south  of  axis;  Depth  mean  low  tide  14^  feet',  hard  sand ; 
V!.n  feet,  rock. 

On  Mctioa  line,  40  feet  soatb  of  axis:  Depth  mean  Ion  tide  15.2  feet,  soft  sand; 
17.5  feet,  rock. 

Comparing  this  with  the  position  of  mattress  when  placed  (see  section  No.  6,  Bip- 
\ey'»)  it  is  evident  that  a  settlement  of  abont  10}  feet  and  a  sand  Ailing  of  ttom  2  t't 
i  feet  has  taken  place. 

At  section  No.  1  rockconld  not  be  felt  beyond  apolnt  34  feet  south  of  axis  of  Jetty, 
and  probing  into  sand  fUled  to  And  either  brush  or  rock  of  aonth  mattress  here.  At 
tbis  point  1  had — 

On  section  line,  40  feet  sontb  of  axis:  Depth  mean  low  tide  16.6  feet,  sand ;  noiock 
or  brnsh  ^1  feet. 

Od  section  line,  36feetBoiitliof  axis;  Depth  mean  low  tide  15.9  feet,  sand ;  no  rock 
ot  brush  21  feet;  which  shows  that  this  mattressmnst  either  have  settled  agreat  deal 
or  been  carried  away. 

The  following  is  ar^nm6of  contents  of  reports  upon  borings  on  or  near  aits  of 
jetty: 


fiorlag. 

Donb&vm 

DiManoe 

BodUjKHb- 
menL 

top  of  work. 

arifftojlthlok- 

FmL 

.8^ 

+.1 

G.S 

M« 

.il^fa'tM. 

28.01+9=.... 

B.77fc...... 

S.1rLt::: 

a.«MJ+B= 

It  will  be  seen  from  above  table  that  fonrboringa  give  us  an  average  eettlement  bod- 
idly  of  .05  of  a  foot,  Ave  give  a  mean  subsidence  of  top  of  5.77  feet  of  work  of  aver- 
age height  of  9.37  ieet,  oran  average  loia  of  .612  per  centum  of  original  height  of  work 
at  points  of  boring. 

At  borings  Noa.  1,  H,  and  9  the  npper  work  is  known  to  have  been 'damaged,  lint 
only  at  No.  1  was  more  rock  thau  naual  noticed  upon  tupofjetly.  Atpoiutof  grt^atcst 
loss,  boring  No.  6,  one  year  and  a  half  elapaed  between  the  placing  of  aecond  and  third 
and  fourth  course  work,  which  may  account  for  loss  above  the  average. 

The  sand  and  shell  ouiy  partly  filled  the  worli,  but  the  condition  ot  the  bmah  above 
and  below  Ha  top  proyea  fieyond  doubt  that  where  covered  it  will  be  well  preserved 
and  safe  from  attacks  of  teredo.  It  was  noticed  that  to  a  great  deal  of  thisaaud  and 
shell  filling  was  added  tbe  shell  left  in  wood  by  teredo,  proving,  I  think,  a  conBiderable 
deatructiun  of  upper  uncovered  work.  The  loss  in  height  of  jetty  shown  by  these  bor- 
iDgB  is  greater  than  the  actual  loss,  as  it  was  found  that  the  greater  part  of  upper 
rock  h^  lieeu  driven  uorth  of  ita  asm,  as  shown  b^  Mr'  Riplef'  In  the  lowtr  and 
sound  work  it  was  not  difficult  to  trace  the  coursea  laid,  but  near  the  lop  of  Jetty  it  was 
imposBiblt'  to  do  bo,  and  consequently  some  reliani'e  had  t«  be  placed  npon  statements 
of  diver. 

In  the  Bccumpanyiug  diagram  all  tbe  boriugs  are  sliown,  the  layers  of  work  as 
placed  and  as  fonnd  by  me  being  placed  side  by  eiilo  fur  comparison.  Boring  No.  1 
was  not  entirely  satisfactory  for  some  inexplicable  reason,  but  leaviuz  that  aside  all 
tbe  foundation  brush  on  ur  near  axis  is  perfectly  preserved  and  aonud,  and  in  many 
cases  the  second  course  also. 

The  percentage  of  lo^  in  height  doe  to  teredo  cauiioC  be  given,  as  it  is  not  possible 
from  this  esaniinatiou  to  separate  the  sulmidence  due  to  destrnctiou  of  brush  from 
ibat  dne  to  compression.  Nor  can  the  exact  couipie»sion  be  determined,  owing  to 
likelihood  of  missing  rock  upon  ibundution  mattreas  and  ihe  variation  of  depths 
taken  upon  the  uneven  surface  of  stuuu;  hcuco  the  apparent  lock  of  reliable  data. 

Althoagh  practically  nusettkii  cut  bus  taken  place  along  jet t.v  axis.it  may  l^Been. 
Ity  reference  to  burings  Nos.  3, 4,  and  5  on  diagram,  llut  cousi  leiable  has  token  pi 
upon  it«  edges. 
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Contl  bM  fbnnad  nvOD  UMily  idl  of  tlM  top  rook  and  Mine  (of  which  jonhMtM 
piM)  has  attklnedqiiitaftKEOirthfortliealMintiBietheittMot  naabecitkSviKk.  0^ 
tan  hkvo  attMbed  thomMTrea  to  tho  rook,  but  Aw  areiiowftlJTe.  Xamnnabkb* 
const  fbr  perforatloi)*  of  rock,  •■  It  wh  not  fDhaUted,  except  by  rei;  iBatlsih 
when  brought  up. 

C03ICLUB1ON8. 

A«  to  the  canaea  of  the  loaa  in  height  of  the  eonth  Jetty,  it  ie  mr  opinira  Oat  i^ 
are  tWo  la  aumber  onlf,  deetnieUon  of  nnproteoted  upper  woA  Djr  Cemda  mIm 

Srenion ;  bodily  tettlemeut  doea  not  enter  into  the  qaeaHon.  Jnet  hov  iBaAkni 
na  to  each  of  these  canaea  thla  examloatioa  faila  to  dedde,  bat  tt  l«  •oitemii 
from  the  aound  condition  of  the  lower  braah-work  and  nnaonnd.  oondinanef  ^ 
work  that  more  is  due  to  deatmotlon  of  upper  bmsb  by  teredo  tbWn  to  iimiiiiiiM 
Very  respeotfolly,  yonr  obedient  aeiTaot, 

JOBX  M.  PicroM, 
V»ittd  Statn  AtUtmmt  Xigim 
MaJ.  8.  M.  Uamsfield, 

Corpi  of  EnfimetrM,  U,  S.  A. 


S  a. 
mPBOVEHEHT  OF  SHIP-CHANNEL  IN  QALVESTON  BAT,  TEXAS. 


OEIOINAi  OONDITIOK  OP  THB  LOOAXJTT. 

In  1S71  the  natortd  channel  throaghthehayhadadepthof  notH 
than  7  feet  at  the  Bho^est  places,  the  average  depth  8}  feet,  vith  h 
torn  of  soft  mad,  sand  and  Bhelli- 

PBOJXOT  FOB  IMPBOTEICBNT. 

Estimate  of  1877  ( modifying  that  of  1S71)  was  $446,^6.13,  with  vti 
sam  it  was  proposed  to  deepen  and  widen  the  channel  fixim  tbebeadi 
Bolivar  Ohannel  to  the  cat  throngh  Morgan's  Point,  to  aflEord  a  di 
nel  12  ftetdeepat  mean  low  tide,  with  a  width  at  bottom  of  100  feet 

OPBBATION8  PBIOB  TO  JXTNB  30,  1886. 

During  1872, 1873, 1874, 1S7S,  and  187C,  in  1879  and  1889,  and inU 
and  1883,  by  coutract  nnd  by  Government  macfaineiy,  dredajng  « 
carried  on  throngh  Bed  Fish  Bar  and  iu  the  lower  and  npper  Daya,d 
work  resulting  iu  a  navigable  channel  of  8.9  feet  at  mean  low  tidefii 
Bolivar  channel  to  Morgan's  Cut,  The  amonnt  of  money  expendedi 
this  work  was  286,629.50. 

No  work  has  been  done  siuce  1883,  owing  to  the  reservlug  of  d 
available  fnnds  for  Gongressional  action,  "l^anee  of  the  probabffi 
that  the  improvement  demanded  conld  not  be  made  a  permanent  odc 
any  reasonable  cost;  that  the  cost  of  maintenance  wonld  bo  relatiidl 
excessive ;  that  the  necessity  for  the  channel  was  far  less  than  form(4 
and  that  it  was  not  called  for  in  the  interests  of  commerce  for  the  pm 
ent." 

It  wa^  provided  iu  the  act  of  July  G,  1884,  that  the  money  in  W 

shoald  not  be  expended  until  the  Secretary  of  War  be  satasfled  thitd 

BnfEolo  Bayon  Ship-Channel  Company  has  relinqnishedorabandonedt 

*Iia>t  appToprlatiaii,  188B. 
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th«  United  Stat«e  forever  all  tbe  frauohisee  and  any  and  all  right  to 
roUect  or  impose  tolls  or  charges  fi-om  aoy  part  of  said  ship-cbaDnel  or 
Bd^o  Bayou. 

Tbe  views  suggested  iu  letter  of  August  7,  ISSi,  Office  of  tbe  Chief  of 
Eagiueers,  viz,  to  call  npo&  the  Btockbolders  of  the  Buffalo  Bayou 
Ship-Channel  Company  for  their  consent  to  the  surrender  and  transfer 
of  their  charter,  &&,  to  the  United  States,  vere  complied  with  by  letter 
from  this  office  ^.ugust  13, 1884.  On  the  14th  of  October,  1384,  Mr. 
Cave,  the  president  of  the  company,  in  reply,  stated  that  the  matter 
was  having  full  consideration.  Since  then  nothing  has  been  heard  of 
the  matter,  and,  in  so  far  as  this  office  is  concerned,  the  subject  remains 
in  abeyascti. 

PBOBABLE  OPEBi.TION3  OP  XHE  YBAR  ENDINa  JUNE  30,  1887. 

The  action  of  Congress  upon  this  work  in  tbe  pending  river  and  har- 
bor bill  will  decide  active  or  inactive  operations  for  the  year. 


COmiBBCIAL  BTA.TIBT1CB. 

The  commeroifd  statistics  are  to  be  foaud  with  the  report  of  the  im- 
provement of  Boffolo  Bayoa,  Texas. 


Money  *tat«me»t 


S3. 

IMPROVEMENT  OF  TRINITY  RIVEB,  TEXAS. 

Eatiiaate  of  1890,  dredging  bar  ood  Nmovine  SQagi  aboTe»Dd  below  Liberty, 

■nddredgiufibftr  at  the  mouth  of  Middle  Fui t36,641 

Appropriated  18a)-1636 *2S,000 

Balance  of  estimate 14,541 

ORIGINAL  CONDITION  OP  THE  LOOALITT. 

In  1879  the  river  above  Liberty,  the  bead  of  tide  water,  41  miles  from 
its  month,  was  a  succession  of  rock  and  gravel  shoals,  with  deep  pools 
between,  very  tortaons,  and  obstructed  by  water-logged  snags,  which 
were  not  carried  off  during  high  stages  of  river.  Below  Liberty  the 
character  of  tbe  river  was  entirely  different.  Between  Liberty  and 
Moss  Blufi  it  varied  in  width  from  200  to  275  feet  and  in  depth  from  6 
to  30  feet,  with  the  exception  of  a  bar.  with  2  feet  water  over  it,  4^  miles 
below  Liberty.  From  Mass  Bluff  to  the  mouth  of  tbe  river  it  opened 
out  to  300  feot  iu  width  and  a  depth  of  from  10  to  45  feet,  ft-ee  from  any 
obstruction.  It  flowed  into  Oalvestou  Bay  through  four  principal  chan- 
uels  and  u  uumbcr  of  small  bayous.  About  4J  feet  could  be  carritHl 
itcrosa  the  bar  at  the  mouth  of  the  river  iu  the  best  natural  channel. 
'Ajtprapriated  187ii,  1979,  |Li,  300,  making  a  total  of  f34, 500  appropriated  1876-1886. 
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PROJECT  FOE  IMPEOTEMENT. 

The  estimate  of  187I-'73  was  $46,000  for  pile  breaktvater,  dnipaf. 
removiDg  SDft^,  &c.,  to  secare  ftchanucl  for  navigation  of  5  feet  drangti 
from  the  month  up  to  Liberty. 

OPEBATIOWa  PBOM   1880   TO   JTTNE  30,  1885. 

1.  Contracts  leitk  Seth  N.  Kimble,  of  June  10  and  November  14, 18:9.- 
Forty-seven  thousand  three  handred  eubic  yardo  of  material  were  it 
moved  from  the  eDtrance  bar,  leaving  a  dredged  chaoael  of  DOthi 
than  5^  feet  depth,  averaging  110  feet  width,  and  in  leogtb  acn»a  A 
bar  4,800  feet.     Work  done  in  June  and  July,  1880. 

2.  Contract  with  Q.  L.  Long,  of  July  25,  1881. — Two  thonaaod  m 
handred  cubic  yards  of  gand  \rei'o  removed  in  makingacnt  85  feet sii 
and  7  feet  deep  through  a  bar  located  alwnt  4  milesbelow  Liberty;  alt 
33  Bnags  and  25  overhanging  trees  were  removc<l  and  the  river  clearHi 
other  obetructioiiB  lor  that  portion  between  ita  month  and  Liber.< 
Work  done  in  April,  1882. 

3.  Contract  with  John  J.  Athin»on,  of  October  IS,  1884. — A  sheet-pi 
revetment  was  built  across  the  bar  at  the  month  of  Middle  Pass  anii 
channel  dredged  alongside  of  it.  The  length  of  revetment  waa  2.^ 
feet,  its  toi)  in  a  plane  4J  teet  above  the  surface  of  meaa  low  tide,  lli 
dredging  amounted  to  23,275  cnbic  yards,  the  material  being  aatisiii 
torily  disposed  of  boLind  the  revetment  and  in  otfier  suitable  pliai 
Work  was  done  between  November,  1884,  and  April,  1885. 

The  amonnt  expended  upon  these  improvements,  including  snpeiJ 
tendence  and  contingencies  of  office,  was  $33,993.50,  and  reached  i 
temporarily  opening  the  river  to  navigation  so  as  to  admit  vessels o!' 
feet  draught. 

Ko  funds  were  available,  and  work  of  improvement  did  not  cootiD 
through  any  part  of  the  last  fisca!  year.  The  condition  of  the  impron 
ment  at  the  end  of  the  year  ( Jnne  30, 1886)  was  about  tbe  same  as  n 
ported  last  year,  with  the  exception  that  the  revetment  received  wi 
damage  along  the  upper  wing  where  open  to  scour  and  heavy  M 
No  complaint  is  made  of  want  of  depth  of  water  in  channel,  and  tod 
appearances  tbe  demands  of  commerce  and  navigation,  for  a  wbiie  < 
least,  have  been  satisfied. 

PEOBABLE  OPERATIONS  OP  THE  YEAE  EHKINO  JtFNE  30,  1387. 

There  being  no  adequate  funds  available,  no  work  is  possible  dnW 
the  year. 

The  balance  of  the  estimate  of  1880,  $14,541,  could  be  profitably« 
pended  in  the  fiscal  year  ending  June  30, 1888,  in  continuinjr  w<rtf 
improvement  originally  intended. 

There  exists  no  basis  for  estimating  the  length  of  time  tbe  euis  niJ" 
tbrongb  the  bar  at  the  mouth  and  the  bar  at  Liberty  will  reniHi::  i>K 
for  navigation,  or  of  the  cost  of  maintainiug  the  river  from  its  uiw" 
to  Liberty  in  a  navigable  condition. 


COMMERCIAL  STATISTICS. 

Commerce  ia  small,  and  consists  of  cord-wood  and  charcoal  and  W 
flaw -logs  and  timber.    Une  or  two  small  miUs  are  located  on  the  riT(t< 
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Lumber I,0a5,772 

Oil 1,021,854 

Co»l 9,105,600 

Oa^piptt 631,680 

CotloD-tMdcake 31.185,280 

Total 159,780,450 

L.  Mbooxt, 

SeereUtT!/. 


IMPEOVEMENT  OF  THE  MOOTH  OF  BRAZOS  EIVEB,  TEXAS. 

Estimate  for  Jettiee,  1880 $522,890  44 

Appropriated,  1880-'e6 140,  (NW  00 

Balance  of  estimate 3^,890  44 

OBIGtNAL  CONDITION  OF  TUB  LOCALITY. 

The  river  debonches  into  tbe  Galf  of  Mexico  throngh  a  single  natural 
ontlet  and  preserves  a  nearly  nniform  width  and  depth  from  the  coast 
for  Beveial  miles  npstream,  the  width  averaging  from  SUO  to  600  feet, 
tbe  depth  from  15  to  18  feet.  The  bed  of  the  river  is  noft  mad ;  tbe 
banks,  except  at  a  few  points,  being  above  overflow.  A  bar  had  formed 
at  the  month  of  sand  drifted  along  tbe  shore  and  driven  in  by  the  sea. 

The  crest  of  the  bar  was  aboat  three-eighths  of  a  mile  from  the  shore- 
line^  and  the  cbanoel  across  afforded  a  variable  depth  of  water  for 
uavigation  of,  at  times,  not  over  8  feet  (in  October,  1871  only  2}  to  3 
feet),  being  subjected  to  changes  dne  to  winds,  tide,  and  stages  of  water 
in  river. 

PROJECT  FOB  IMPB0VEME5T  OF  THE  BAB-CHANNEL. 

The  project  was  originally  adopted  in  1880,  and  looked  to  the  ameli- 
oration of  tbe  channel  over  tbe  bar  by  tbe  use  of  jetties,  the  positions 
of  tbe  jetties  to  be  determined  by  the  local  engineer  npon  the  general 
priociple  that  they  should  be  parallel,  or  nearly  so,  that  they  should 
terminate  in  18  or  20  feet  water,  and  that  their  position  be  so  chosen  as 
to  fix  the  channel  in  its  natural  direction.  Approximate  length  of  north 
jetty,  3,600  feet;  of  south  jetty,  4,350  feet    Estimated  cost,  (622,890.44. 

OPERATIONS  FEOM  1880  TO  JUHB   30,  1885. 

Jiforth  jetty. — This  work  was  built  out  from  shore  a  total  length  of 
2,433  feet,  the  inner  portion  for  some  600  feet  near  shore-line  being 
raised  ^bove  the  plane  of  high  water,  tbe  onter  portion  being  sub- 
merged an  average  of  4  feet  below  level  of  mean  low  tide. 

^uth  jetty.— This  work  was  extended  700  feet,  a  foundation  course 
of  mattresses  commencing  at  a  point  2,000  feet  distant  from  shore  run- 
oing  on  a  curve  to  tbe  eastward,  leaving  tbe  distance  between  the  je^ 
ties  720  feet. 

The  jetties  were  constructed  of  brosb  mattresses  andconcrete  ballast, 
9139,654.47  having  been  expended  in  tbe  operation.  The  resnlt  of  this 
jxpenditure  has  caused  tbe  channel  to  be  improved  both  in  direotion 
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and  deptli,  and  iu  every  way  suffleient  for  tlio  coastiug  trade  haTio^* 
latiou  with  the  port. 
No  fands  were  available  for  tiie  past  fiscal  year,  aodDO  workva^dw 

FBOBABLE  OPERATIONS  OF  THIS  YEA.B  ENDING  JUNB  30.  ISST. 

Eigbteeu  thousaDd  seven  bundred  and  filly  dollars  will  euabkti 
placing  of  about  5,0U0cubiuyardM  of  material  in  tbe  work.  To  coamt 
work  ill  running  onl  top  coarseofnortb  jetty  and  luakiug  minor  rr|« 
to  old  work  it  i»  estimated  tliat  1,750  tona  of  cMiuorete  and  d,500mi 
yardd  of  brutib-work  may  be  placed,  wbii;b  will  in  a  measure  augH 
jetty  proportions  and  tend  to  keep  the  improvement  from  deteriondii 

During  the  fiscal  year  ending  June 30,  1883,  there  could  be  prcdtdi 
expended  $100,000  (the  ;.nnual  estimate)  in  continning  Jetty  constn 
tioD  in  accordance  with  the  adopted  plan. 


COMMEKCIAL 


July  1,  108!,,  nmouut  uviiilable  . . 

Jnly  1,  ISm,  KiDonnt  exponde<l  d 

oiitBtHndiag  July  1,  lbl85 


jyed  AugnfitS,  18B0 .'!      H.Tii 

AnnotiDt  available  fur  fiscal  yeaveudiug  Jane  ilO,  1687 . .      ] 

(AmouDt  (eatimated)  required  lb r  completion  of  existing  project 3i 
Amo ant tWt call  be  proStablvexpeiidedla  fiscal  jear ended  JimeSO,  liJuS  U 
Submitted  in  compliaDce  with  reqairemoDts  of  section  2  of  river  and 
harbor  acta  of  1606  and  18Ij7. 


S  6. 

IMPEOVEMEHT  OF  PASS  CAVALLO,  INLET  TO  UATAGOEDA.  BAY,  TEII 

EstimatP,  south  jetty  and  groins  for  shore  protection,  1879 Cti''3^^ 

Appropriated,  lB7li-'d6 aft'' 

BalADce  of  estimate 'Si 

ORIGINAL  OOKDITION   OP  THE  LOCALITY. 

The  pase  forms  the  connection  between  the  Gulf  of  Mexico  anJ 
large  inland  basin  (approximate  area  520  square  miles),  comprisi 
Matagorda  Bay,  Eupiritu  Santo  Bay,  San  Antonio  Bay,  aud  uumo* 
small  bays  further  inland  and  connecting  with  tbeae.  Its  bistoiy.B 
that  of  other  entrances  on  this  coast,  showed  a  steady  deterioratioBtf 
harborandaconstantshifting  of  the  channel  to  the  south  and  west.  V 
bar,  com]>o8ed  of  lo4se  shifting  sand  and  fully  exposed  to  tbe  acttoi' 


mzecDy  Google 


APPENDIX   8 — REPORT   OF  LIEOT.-COL.   MANSFIELD.      1329 

Etwrns,  permitted  entraoce  of  vessels  drawing  not  more  than  8  feet,  tbe 
ever-varyiDK  chaDDeL  baring  a  deptb  of  from  7  to  9  feet. 

PROJECT  FOE  IMPROVEMENT. 

To  extend  one  jetty  from  tbe  bead  of  Matagorda  Island,  in  a  soutb- 
easterly  direction,  and  construct  groins  for  sbore  protection  wbeoever 
necessary,  jetty  and  groins  to  be  of  brasb-mattress  work,  ballasted  with 
concrete  and  stone.  Object  of  work,  t^i  obtain  a  t2-tbot  obaauel  across 
the  bar.    Estimated  cost,  11,039,280. 

OPERATIONS  PEOM  1880  TO  JUNE  30,  1885. 

South  jetty. — ^This  strocture,  on  the  30tb  of  June,  1885,  bad  in  ita 
fonndatioD  and  snperposed  courses  48,934.53  onbio  yards  of  brash  mat- 
tresses and  concrete  and  stone  ballast,  the  total  lengtli  of  which  ap- 
proximated 5,253  feet.  About  1,400  feet  of  the  shore  end  was  raised 
abore  mean  low  tide,  tbe  remaining  3,853  feet  of  jetty  being  submerged, 
Tbe  work  followed  that  ontline<l  in  approved  project.  Amount  ex- 
pended upon  this  work  to  Jane  30, 1885,  was,  including  superintend- 
ence and  contingencies,  $267,816.95,  and  resulted  in  giving  the  chan- 
nel permanency  in  position,  together  with  a  decided  improvement  in 
deptb  across  tbe  bar  in  a  direction  suitable  for  navigation. 

PROGRESS  MADE  DURING  THE  TEAR  ENDING  JUNE  30,  1886. 

Ad  extension  of  time  for  completing  the  contract  of  September  6, 
1884,  with  A.  M.  Shannon  &  Co.,  had  been  granted  by  the  Chief  of 
Engineers  to  September  30, 1885.  By  the  28th  of  Jnly  the  contractore 
had  completed  their  work,  having  added  to  jetty  4,027,636  cnbic  yards 
of  brush  mattress  work  and  1,131.5  tons  of  stone  ballast.  The  work 
was  satisfautorily  performed.  It  consisted  in  placing  an  aggregate  of 
14,566,616  cubic  yards  of  brush  and  stone  in  the  jetty  at  a  total  cost 
of  147,851.97  (paid  contractors),  or  $3,281  per  cubic  yard. 

The  object  of  this  work  looked  to  giving  the  south  jetty  (the  only 
work)  larger  proportion,  with  a  view  to  throwing  a  more  concentrated 
outward  current  upon  a  limited  extent  of  bar  to  develop  a  deeper  chan- 
nel thereon,  and  incidentally,  by  further  work  as  appropriations  are 
luade  available,  slowly  approach  the  consummation  of  the  desired  im- 
provement. 

For  tbe  reason  that  the  funds  remaining  in  band,  after  the  comple- 
tion of  A.  M.  Shannon  &  Co-'s  contract,  July  28,  were  the  residue  ap- 
plicable to  superintendence  and  contingencies  of  office,  no  work  was 
done  the  rest  of  the  year. 

PROBABI-E  OPERATIONS  OF  THE  TEAR  ENDING  JUNE  30,   1887. 

The  pteseot  jetty  work,  althongh  incomplete  in  lengh  and  height 
tor  permanent  improvement,  strengthens  the  expectation  of  a  thorough 
improvement  when  the  jetty  reaches  proportions  necessary  to  that  end. 
Fifty  thousand  dollars  will  cover  the  coat  of  15,000  yards  of  brnsh  and 
atone  work  in  the  jetty ;  successive  layers  to  raise  the  work  to  a  higher 
plane.  An  examination  prior  to  rendering  project  for  continuing  this 
improvement  will  be  made,  so  that  the  money  may  be  expended  in  the 
most  profitable  manner  upon  a  basis  conforming  in  a  measure  with  the 
funds  granted  by  Congress  for  this  work. 
84  E 
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Dnring  thefiacal  year  endiott  Jane 30, 1688,  there  ooald  bepcofioU 
ezpfluded  9200,000  (the  aouaal  estimate)  id  feoatiDaiag  the  baUdinEt 
the  south  jetty  in  accordance  with  the  approved  plan. 

The  work  is  located  in  the  oollection  diBtriot  of  Indlanalk,  Tex.,  and  near  )ba 
gorda  light-boase. 

Money  statement. 

JdI;  1,1885,  Binoaiit  available t!S,K< 

July  1, 16B6,  amotiat  expended  daring  fiscal  year,  ezalnalve  of  Ilabf  litis* 

■  ontBtandlng  Jalyl,  1805 SO,  It-: 

Jnly  1, 1886,  amoant  available a,iiM; 

Amount  appropriated  byact  approved  Aagiut  &,  1886 X.HKt 

Amount  available  for  fl«eal  year  ending  Jane  30, 1887 39,SUf 

{Anonnt  (estimated)  reqalied  for  oompletion  of  existing  projsot 1,366,T^< 
Ainonat  that  can  be  profitably  expended  in  QsoaJyear  ending  June 
30,1886 a»,0*l 
Bnbmitted  in  oomplionoe  vith  reqnirementB  of  section  2  of  rivar  and 
hubor  oots  of  IttOO  and  1867. 


COMMXRCIAI.  STATISTICS. 

CnSTOH-HOOSH,  IRDIANOI^,   T>X., 

Colleotor'$  QfflM,  Jalg  90,  IM 
Dear  Sir:  In  angwer  to  yoars  of  Jaly  5,  1836,  nill  8^  that  there  w«r«  do  fttaf 
entranoes  or  olearanoes  for  the  flsoal  year  ending  Jane  30,  1886. 

There  weie  ten  entrances  of  ateamships  and  two  of  sobooaera  coaatwiae  for  m 
period,  aggregatinjg  7,519.17  tons ;  no  olearauceH. 

The  present  busineea  of  this  district  is  done  at  Eagle  Pass  and  Del  Bio,  <nt  ihiB 
Grande,  as  the  arbitrary  rates  charged  on  freights  by  rail  to  the  interior  froa  t 
port  prevents  water  transportation  to  this  place.  Thie  action  on  the  port  of  the  n 
Toad  offloials  tends  to  ii^ara  and  will  floally  destroy  every  port  on  tbe  ooaat  olXs 
if  not  stopped  by  legislation,  ae  the  bent  of  aEl  railroads  is  to  get  the  long  baoL 
Hoping  this  infomiation,  small  In  itself,  Is  what  yon  desire, 
I  reigain,  yonrs,  &o., 

Otto  L.  THsaKKSLO, 
CMIm» 
HaJ.  6.  H.  Maksfibld. 


Eatimateforjettiea,  groins,  shore  protection,  &o.,  1B79 9759,UI' 

Qatimato  for  dredging,  &c.,  in  the  bay,  1679 441.5irt 

l,SO0,W 
Appropriated,  IB79-1886 3a0,WI 

Balance  of  estimate 890,791 

OBiamAL  CONDITION  OF  LOCALITY. 

The  pass  forms  connection  between  tbe  Gulf  of  Uezico  and  Aw 
and  Gorpas  Christi  bays,  and  its  hiBtory,  like  other  entrances  on 
coaet.  shows  a  constant  movement  of  its  channel  to  the  south,  witfa  4 
greMire  shoaliof;  therein  and  enlargementof  theOuIf  Bar,  which,  (| 
posed  of  fine  shifting  sand,  &c,  crowns  tbe  entrance  at  a  disunr 
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about  tbree-fonrths  of  a  mile  ftvm  shore.  Across  the  bar  doring  the 
;ear.precediDg  the  comnAncemeBt  of  the  work  of  improvement  the  best 
water  available  for  navigation  was  6  to  5^  feet,  and  this  in  a  cbanDel 
constantly  changing  its  position.  In  the  interior  channels  the  depth 
afforded  for  navigation  np  to  Bockport  and  Oorpns  Gbristi  was  aboDt 
Sfeet. 

PEOJBOT  FOE  niPBOVBMENT, 

To  estend  jetties  from  the  sonth  end  of  Saint  Joseph's  Island  and  the 
north  end  of  Mnstang  Island,  contracting  the  width  of  water-way  ont 
to  a  snfQcient  distance  to  afford  a  draught  of  12  feet  at  mean  low  tide  over 
the  bar,  and  to  construct  groins,  in  conjunction  with  a  beach  flooring  of 
mattresses,  for  the  protection  of  the  head  of  Mustang  Island  np  to  and 
beyond  Turtle  Cove,  and  to  plant  trees  upon  Saint  Joseph's  Island  for 
its  protection  agaiust  abrasion  by  winds. 

Estimated  cost  of  jetties,  groins,  &c.,  $759,135. 

In  the  matter  of  improving  the  interior  channels  for  navigation  from 
Aranaas  Pass  np  to  Bockport  and  Corpus  Christi,  the  discussion  of  the 
problem  was  left  to  wait  upon  the  protection  of  the  islands  from  abra- 
sioD  fuid  npoQ  the  success  of  the  attempt  to  increase  the  depth  over  the 
bar  to  12  feet. 

(Estimated  eost,  Mi^or  Howell,  1879,  $Ul^37.75.} 

OPEBATIONS  FROM   18S0  TO  JUNE  30,   1885. 

1.  Protectitig  head  of  Mustang  laland  up  to  and  beyrmd  Turtle  Oove.— 
This  was  effected  by  the  coustroction  of  seven  groin-jetties,  bnilt  on  the 
west  side  of  the  pass,  with  a  breakwater  and  revetment  along  the  chaQ- 
nel-faoe  of  Mustang  Island. 

2.  Protecting  channel  from  drafting  tand.~~th.ia  by  means  of  a  nnmber 
of  sand  fences  built  on  Saint  Joseph's  and  Mustang  Island. 

3.  Sustaining  outward  current/or  effective  wort  in  bar-channel. — This 
was  being  accomplished  by  the  construction  of  a  jetty  on  the  sonth  side 
of  theohanuel,  running  from  Mustang  Island  into  the  Qnlf  in  an  east- 
erly directiou.  The  total  length  of  this  jetty  was  6,600  feet,  of  which 
1,500  feet  was  shore  work  and  4,000  feet  jetty- work  proper.  From  ex- 
treme insboreeud  the  work  was  raised  above  overHow  by  ordinary  high 
tides  for  a  distance  seaward  of  3,300  feet,  the  outer  2,200  feet  being  sub- 
merged 3  to  14  feet  below  mean  low-watw  level,  or  7  feet  on  an  average. 

The  groins,  breakwater,  revetment,  and  jetty  were  constructed  of 
brosh  mattresses  and  stone  ballast.  The  high  portion  of  jetty — inshore 
saperstructure — was  obtained  mainly  by  a  pile  system  and  stone  top- 
ping, and  was  merely  intended  as  a  temporary  structure  to  catch  and 
bold  the  drift-sand  until  such  time  as  the  money  in  hand  would  warrant 
the  making  of  such  strnctnre  more  substantial.  The  amount  expended, 
including  contingencies  and  superintendence,  to  June  30,  1885,  was 
$383,025.82,  of  which  amount  $!),933.93  was  subscribed  by  private  par- 
ties. The  resulting  effect  of  this  expenditure  was  the  securing  of  the 
head  of  Mustang  Island  and  the  developing  of  a  good  stnught  channel 
across  the  bar,  carrying  a  depth  of  11  feet  at  mean  low  tide. 

PBOOBESS  HADE  DU&ma  THE  YEAR  ENDING  JUNE  30,  1886. 

The  only  available  funds  in  hand  July  1, 1885,  were  those  left  from 
tbe  appropriatioa  of  July  5, 1884,  amonoting  to  $6,913.11,  This  sum 
Tvas  held  ia  reserve  to  be  applied  to  the  preservation  of  the  work  by 
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supiilyius  deficiencies  and  losseB  nbieli  might  occur  from  timetotiiN 
through  the  action  of  the  eea,  and  in  making  any  needed  repaD8,tai 
also  for  contingencies  of  office  and  care  of  plant. 

In  the  latter  part  of  August  it  was  discovered  that  certain  pilnit 
the  outer  eud  of  the  finished  work  had  become  weakened  by  the  act^ 
of  the  teredo.  It  was  couBidered  advisable  to  replace  the  weak  piltstr 
sound  ones  (square  timber  charred  and  tarred)  and  to  further  won 
the  work  by  additional  stone.  Preparation  was  made,  work  antlionHl 
by  hired  labor  and  open  purchase,  and  work  of  repair  commenced ik 
last  week  in  the  month,  and  was  continued  until  the  16th  of  Septemba 
at  which  time  the  outer  end  of  the  supcrBtrncturcd  work  was  well  biA 
headed  and  secured  against,  aa  it  was  thought  then,  even  a  moretfcj 
ordinary  storm.  It  was  expected  that  this  work  of  repair  would  ca 
tinue  until  all  the  weakened  piles  found  further  inward  woold  be  replietd 
by  sound  ones ;  but  on  the  17th,  and  daring  the  18th  and  19th  of  S(f 
tember  the  severity  of  the  weather  hindered  all  work,  and-  wfait  u 
worse,  damaged  the  jetty  to  quite  an  extent.  The  Mlowing  is  extrseU 
fi«ni  the  report  of  Mr.  O.  H.  Butts,  United  States  overseer,  dated  St 
tember  24,  ISSd,  and  is  given  so  that  a  better  understanding  of  all  ^ 
circamstances  conuected  with  the  damage  and  loss  may  be  known: 

Th«  wind  blew  fresb  Jrom  the  iiortheaet  all  day  on  tlie  ITtJi,  getting  up  &  baf 
sen.  Tho  following  night  the  wind  and  Bea  increased  very  much,  sothkt  on  the  dm 
ing  of  the  ISth  the  seas  were  breaking  over  the  Jetty  from  end  to  end.  I  went  oall 
the  pile-diiver,  with  two  men,  by  nsini;  a  coil  of  ratline  for  a  life-line.  I  went  Ua 
If  anything  more  could  be  ilone  to  secure  tlio  pile-driver  from  being  throvrn  off  bja 
waves.  At  that  time  the  Jetty,  both  pile-drivera,  nnd  every  thing  seemed  to  berii 
to  fltand  any  itorm,  tbongli  the  sea  wus  very  rough  and  tbo  wind  blowing  aeut<i 
galu.  All  of  that  day  the  wind  increased,  the  eeas  tieoame  heavier,  and  the  tidenf 
bat  Just  befora  dark  I  could  see  thojulty  was  nmiistnibed,  and  the  pile-driTCM  • 
moved.  AU  night  the  wind  blew  fnrionsly,  bnt  ilH  greatest  violenci:  ^ra»  from  dd 
till  2  a.  m.  of  the  litlh.  During  this  time  Ihe  force  of  the  stotm  naa  very  gt«at;  t 
tide  rose  to  a  height  of  4.7  feet  abovd  mean  tow  tide  by  the  beach-mftrk  on  life-wnj 
station. 

Oa  the  morning  of  the  I9Lh  1  discovered  that  the  top  course  of  the  jetty  TTKsallai 
rled  awuy.  The  uenr  pitca  that  1  liad  Just  driven,  as  well  as  the  old  ones,  wenjbnii 
off,  and  piles,  plank,  and  bnish  blown  oBhore. 

Before  the  storm  tlie  ahore  on  the  aautli  aide  had  bnilt  out  to  Station  No.!)  «tM 
high  tide.  It  was  almost  aa  high  aa  the  bmsh-work  aa  fac  oat  oa  Station  No.fi,al 
waa  covered  with  dry  drifUng  aand.  As  far  out  oa  Station  No.  1  the  uiDd  was  as  M 
aa  the  top  of  tlio  nlauk,  or  2  leet  higher  than  the  bruah-work.  I  had  eot  the  pltf 
down  closely  to  the  brnsh,  spiking  all  anew ;  had  atowed  the  stone  in  the  b«at  ntf 
nei  possible  ;  bnt  all  was  of  no  avail ;  it  was  carried  away  aa  far  back  as  the  bn4 
i  bad  for  drawing  over  the  shore  work. 

The  force  of  the  wind  was  bo  great  that  a  schooner  w 
ohannel  between  here  and  the  llght-hoase  was  driven  a 
vest  direction,  between  Muatans  and  Harbor  bland. 

The  wreck  Mary,  supposed  to  be  down  to  the  clay,  wa3SOttled2}ot  3feet  and  liil' 
to  the  north. 

The  loss  in  height  of  jetty  appeared  to  have  no  detrimental  effect  opfl 
the  bar-cbannel.  A  slight  change  in  direction,  causing  the  pilots  ■ 
move  their  range  a  little  to  the  southward,  resulted,  the  deepest  cbtt 
nel  for  navigation  being  found  very  close  to  the  jetty  immediately  afl« 
the  storm. 

Aa  a  barrier  to  the  sweeping  of  vast  quantities  of  sand  into  the  dut 
nel  from  8aint  Joseph's  Island,  a  small  tbrce  was  employed,  iuFebrmi^ 
in  planting  salt  cedar— two  rows  of  plants,  extending  from  sand  h^ 
to  the  point  of  the  island.  This  was  in  accordance  with  adopted  u' 
approved  project,  and  was  done  then  because  of  it  being  the  seafwn^ 
the  yoar  for  planting  cedars  so  as  to  assure  of  proper  growtb. 

A  recent  examination  shows  that  the  settlementof  the  jetty,  by  cob 
pression  or  undermining,  or  by  action  of  the  teredo,  has  ceased,  is' 
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that  the  fouDdatioo  is  secnre  and  permanent.  From  the  shore-line  of 
mean  low  tide  the  seaward  portion  of  the  work  is  entirely  snbmorged, 
ranging  from  a  depth  of  1  foot  at  inshore  end  to  3  feet  at  a  point  some 
300  feet  west  of  the  Mary;  the  remaining  outward  extension  being  in 
about  the  same  condition  as  reported  last  year,  viz,  submerged  3  to 
14  feet,  the  average  beiog  7  feet,  below  mean  low  tide.  The  revetment 
and  groins  protecting  the  head  of  Mustang  Island  have  suffered  from 
caving  of  the  bank  supporting  the  workj  and  the  effect  of  storm- 
waves,  time,  and  other  causes  has  resulted  in  their  deterioration  to  sacb 
an  extent  as  to  require  somewhat  extensive  repairs.  The  salt  ci'dars 
planted  in  February  are  growing  finely,  and  already  are  collecting  sand. 
Some  shoaling  has  taken  place  in  the  bar  channel,  the  soundings  made 
showing  that  from  a  point  opposite  the  Mary,  to  a  point  near  the  outer 
end  of  the  jetty,  but  10  feet  of  water  is  available  at  mean  low  tide.  It  is 
believed,  however,  that  the  shoaling  is  but  temporary,  baviug  been 
caused  by  the  very  prevalent  north  and  northeast  winds  of  the  spring, 
which  invariably  have  a  tendency  to  shoal  this  bar. 

PROBABLE  OFEBATIONS  6P  THB  YEAR  SNOINO  JUNE  30,  18S7. 

Av^lable  fnnds  will  be  applied  to  the  work  of  rendering  secure  the 
head  of  the  island,  and  continuing  work  to  obtain  tbe  necessary  coo- 
centration  desired  to  scour  tbe  bar  down  to  12  feet,  reqnired  for  naviga- 
tion. 

The  work  will  be  in  accordance  with  approved  project,  and  will  be  in 
continuance  of  that  heretofore  conatracted. 

During  the  fiscal  year  ending  June  30,1888,  there  coald  he  profitably 
expended  tGOO,000,  in  coustmcting  works  at  the  }isss  and  improving 
the  interior  channels. 

The  nork  is  located  in  tbe  collection  district  of  Corpus  Cbristi,  and  the  ueaceHt 
ligbt-boose  is  at  Aransas  Pass. 

MoTies  statement, 

July  1, 1885,  amoDDt  available |6,9I3  11 

July  1, 18815,  amannt  expended  daring  flaeal  year,  exclnsive  of  liabilities 

oatstanding  Jnly  1,  lHd6 3,913  SI 

Jnly  1, 1886,  amonnt  available 9,999  90 

AnioiiDt  appropriated  by  act  approved  Angost  5, 10% 101,!!50  00 

Amonnt  available  for  fiscal  year  ending  June  30, 1887 104,249  90 

{ Amount  (estimated}  rea aired  for  oompletion  of  eiistinKptoJeot 719,472  75 
AmoQnttnatcanbeprofitablyexpendedinflsflBlyearenaingJane30,1888  600,000  00 
Submitted  In  complianoe  witb  requirements  of  section  2  of  river  and 
harbor  acU  of  m66  and  1U67. 


COHMBRCIAL  STATISTICS. 

BOCKPOKT,  Tsz.,  /aly  14, 1B86. 
Sib:  TonrfavorofStfa  instant,  teoeived,  andinreBponsowebeg  tobandyonetate- 
meiitof  tbe  bosinesi  of  tblsport,  Falton  and  Saint  Mary's,  for  the  fiscal  year  ending 
Jnne,  1686: 
Ontward  shjpmenta: 

Cattle head..      4,565 

Ueichaadise .-. barrels..      4,130 

Fish  nod  turtle ponnds..  308,000 
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Inward  ■hlpment* : 

MerctuDdiM barrel-..   Sl.S* 

Lamber toi..  ilHOW 

StOnglM l«t     5»,0» 

T«i7  iMpc«t(i)Il7, 

COLEU&H  PULTOR  pASTUtUt  COHFaM, 

8am.  J.  Sbtmobk, 

SeereHtrg  and  Rmnm. 
Col.  B.  U.  Hakbtucu). 


unrms  or  ooujcctob  or  cnsroifs  at  cobtus  ohbisti,  tbxa£. 

CCSTOM-HOUHK,  CORPDS  CBRI8T1,  Tu., 

DiAK  Sn:  In  usoorduioe  with  your  Teqnatt  of  the  SthinBtant.  I  have  (be  hMDf  >> 
InoloM  »  report  of  tranasotiona  for  the  flioal  year  ending  June  30,  Idt^ 

In  tbematMrof  entrmnoeaandGlearAiioaa,  domeatio  ports,  the  report  is  no  nUtM 
toJndgeofUwaotiulooiDiiwroeof  thaportby,  u  only  tboae  Toaeela  baTingtadp 
gooda  report  at  tbe  onetam-bouM.  ' 

Any  fortliAC  Infotmation  In  mj  power  wilt  be  olieerfolly  given. 
Ter;  rMpectfbllf , 

Charlbs  F.  Buut, 

CflMir. 
CoL  B.  U.  UASsntLD. 


EMT&UtCES  AM>  CLKABAMCBS. 

Ve«aels  entered  fVoni  foi«iga  porta ' 

Veseela  cleared  for  foreign  porta ' 

Veaae  Is  entered  from  domeatio  porta - ••— * 

Vessels  cleared  for  itomeslio  porta ........ .......... ....  ^ 

Value  of  eiporte  to  foreign  coimtriea  ............ .......... . .....  (131,39' 

Value  of  import*  ftom  foreign  oouatriee I.4T6,IHS« 


S  8. 

lUPBOVEMENT  OF  HARBOB  AT  BBAZ08  SANTIAQO,  TEXAS. 

Estimate  for  jetties  and  interior  dam,  1881 |6J8,Wl9 

Appropriated,  1886-^86 'U6,W0 

BaUnoeof  estimate 493.081' 

ORIGINAL  OONDITIOH  OF  THE  LOOALITT. 

The  pass  which  forms  the  connection  bettreeti  the  Lagnoa  Madra  «>^ 
theOulf  of  Mexico  separates  Brazos  Island  from  Padre  Island,  and  th 
harbor  within  was  obstrncted  directly  across  the  month  of  the  pass  M 
a  bar  in  the  nsaal  curved  form,  sitasted  so  as  to  be  entirely  exposed  t« 
heavy  storms,  and,  beiog  of  a  qatck-satid  formation,  easily  acted  npc« 
by  tidal  currents.  The  best  water  (in  an  ever-shifting  channel)  across'i 
was  abont  7  feet.    Id  the  harbor  the  greatest  depth  was  27  feet. 

PROJECT  FOB  IMPBOTBMEHT. 

To  extend  two  parallel  jetties  entirely  across  the  bar  to  tlie  13-fi>°' 
curve,  the  width  between  tbe  Jetties  to  be  about  the  same  as  the  iK'' 
«  was  appropriated,  in  1878,  $15,000,  wbiehwaa  applied  to  remo'i'J 

I,  Nl.zecoy  Google 


APPENDIX   S — BEPOBT   OF   LIEOT.-COL.    MANSFIELD.       Ifi35 

roweet  part  of  tbo  pass,  viz,  1,500  feet;  the  soath  jetty  (Brazos  Island 
jetty)  to  be  3,630  feet  long,  and  the  north  jetty  (Padre  Island  jetty)  to  be 
2,940  feet;  the  direction  of  the  jetties  to  be  in  prolongation  of  the  pass; 
the  estimated  cost  of  the  soath  jetty  abont  $190,000;  estimated  cost  of 
the  north  jetty  about  $130,000.  In  addition,  to  construot  a  dam  from 
Point  Isabel  to  Brazos  Island,  to  increase  the  depth  of  water  on  the  bar 
and  in  the  cbaunel  to  Point  Isabel,  by  preventing  the  flow  toward  Boca 
Ohico;  the  estimated  cost  aboatt328,U00. 

Approval  was  given  to  so  mnch  of  the  project  as  covered  the  con- 
struction of  the  sonth  jetty,  leaving  the  qoestion  of  the  north  jetty  and 
of  the  iuner  dam  to  tbeftitnre. 

OPEBATIOIfS  PBOM  1882  TO  JUNE  30,  1885. 

A  south  jetty,  with  a  total  approximate  length  of  3,500  feet,  was  con- 
Btmcted,  in  the  building  of  which  there  were  used  64,096.71  cable  yards 
of  brush-work  and  brick  ballast. 

The  amount  expended  in  this  work,  inolading  saperintendence  and 
contingencies,  Teas  $184,148.72,  and  resulted  la  eiffeotiDg  some  improve- 
ment  in  the  bar  channel,  not  strictly  permanent  because  of  the  incom- 
plete condition  of  the  jetty. 

;n^o  funds  were  available  for  operations  daring  the  fiscal  year  1885-^86, 
and  no  work  was  done. 

PROBABLE  GPEBATIONS  OP  THE  YEAR  ENDING  JUNE  30,  1887. 

For  certaiu  reasons  the  subject  of  this  improvement  was  referred  by 
letter  of  December  8, 1885,  OfiBce  of  the  Chief  of  Engineers,  to  the  Board 
of  Engineers,  with  a  view  to  obtaining  the  opinion  of  the  Board  as  to 
the  probable  cause  of  an  alleged  shoaling  on  tbe  bar  and  for  sugges- 
tion of  a  remedy.  There  being  no  funds  sufficient  for  tbe  purpose  of 
making  an  examination  and  survey  required  by  tbe  Board,  the  Chief  of 
Engineers,  under- date  of  February  4, 1886,  directed  that  as  sooa  as 
funds  became  available  for  the  purpose  a  project,  with  estimate  of  the 
cost  of  tbe  survey,  be  submitted,  so  that  the  necessary  steps  for  its  com- 
mencement be  entered  upon  without  delay. 

It  is  estimated  that  $4,000  will  be  necessary  to  make  the  examination 
and  survey  required.  The  work  of  improvement  will  necessarily  await 
the  action  of  the  Board;  consequently  the  operations  of  the  year  can- 
not here  be  outlined. 

During  the  fiscal  year  ending  June  30, 1888,  there  could  be  profitably 
exiwnded  $200,000  (the  annual  estimate)  in  continuing  work  of  im- 
provement. 

It  is  located  io  tfa«  oollectioa  diatrict  of  BrowoBTille,  Tex.,  and  the  neareat  light  ia 
BrozoB  lalaod  light-beacoD. 

Money  statement. 

July  1,  1985,  smonnt  available |85I  28 

Jnly  1,  18H6,  amount  expended  daring  fiscal  Tear,  excloaiTe  of  liabilities 
outstanding  Jnl;  1, 1B85 616  00 

Jnlyl,  leae,  amonnt  arailable S36  28 

Amonnt  appropriated  by  act  approved  August  S,  ltJ86 37,500  00 

AmoantavailableforfiscalyeareiidiDg  JddoSO,  1887 37,6:16  28 

{Amonnt  (estimated)  reqniredfor  completion  of  existing  project 455,584  60 
Amount  that  can  b«pro&t)tblyexpendediufisoalyearendingJnnefO,I8S8  200,000  OO 
Babinitt«d  in  compliance  nitb  requirements  of  section  2  of  ri^er  and 
harbor  acts  of  IBm  and  1867. 
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CUSTOM-HOCSB,  Bbownsvu^e,  Tsx., 

Colttetor't  Office,  J^y  H,  lifL 
Deab  Sib  :  Yoiin  of  Jaly  5  instant  daly  reoeived  and  oontente  noted. 
In  reply  I  beg  to  traoaaiit  voa  the  lollowini;  informatioD  ngartUng  entrawM  ti 
eIearanoe«  of  reHaels  to  and  uom  thia  port : 

Foi«ign  entrances — . I 

Foreign  clearanoes .......... .. ..... .-.. 

CoMtvise  entrances ..  ................ ...... ..... 

Coutiriae  clearances ................... ........... 


In  addition  to  these  tliere  are  qnlte  a  nomber  of  amall  Teaaela,  saoli  as . 

Bobooners,  &m.,  coming  and  going  ul  tbo  time,  which  are  not  oblig^  to  file  an;  [I 
pen  with  oolleotor  of  tbe  port ;  therefore  we  have  no  record  of  them. 
Ver^r  lespectfallj, 

J.  J.  Cocks, 
CoItMitor  «/  CMtm. 
8.  H.  UAKSTism, 
Major  of  E-A^<K«er», 

Bet.  UeaX.  Cot.,  V.  8.  A. 


PBOTEpTION  OF  EIVER  BANKS  AT  FOBT  BROWN.  TEXAS. 

First  appropriation,  187S flO.IKOf 

Second  appropriation,  1H79 7,0J6' 

Third  appropriation,  1882 !,(» 


Amonnt  available  Jane  30, 1886 1 

The  results  attaiued  at  this  poiut  were  not  commeusarate  wiUi  the  ei-l 
penditare ;  therefore,  in  1381,  it  was  ooDsidered  best  not  to  attempt  H 
coDtrol  the  Bio  tirande  at  this  place  by  artidcial  works,  it  being  thoa^ 
more  expedient  to  move  from  time  to  time  such  of  the  baildia^  w 
Bhoold  be  in  actual  danger. 
So  further  appropriation  is  recommended. 

■     Mone^  atatement. 
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IMPBOVEHENT  OF  BED  BIYEB  AND  OF  CEHTAIN  BIVEKe  IN  THE  8TA.TES 
OP  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE  TEIBUTAEY  TO  THE  MIS- 
SISSIPPI—WATEB-GAD6E8  ON  THE  MISSISSIPPI  AND  ITS  PEINCIPAt 
TRmOTABIES. 


OTRE&  DOCUMBNTS  JtBLATINO  TO  TSB  WOBSS. 


IHPBOTBMENTS. 


I.  Bed  Biver,  LonUiana  and  Arkanaaa. 
3.  Survey  of  Bayoa  Pierre,  Loaisiana. 

3.  Cypress  Bayon,  Texas  and  Looisiaua. 

4.  Cane  Bivec,  Lonisiana. 

&.  IiOEgy  Bayou,  Lake  Bisteneaa  and  tlie 
DoTobeat,  LoDiaiana. 

6.  Oaacbita  and  Black  riven,  Arkausas 

and  Xiouisiaaa. 

7.  Bayoii  Bai'tholomev,  Loaidana  and 

ATkansoB. 
6.  Bayoa  Bceaf,  Lonisiaua. 
9.  TeuBOB  Biver  and  Bayoa  Msoon,  Loa- 


10.  Bayon  D'Arbonne,  LooiHauA. 

11.  Yoioa  Elver,  MisxisBippL 

12.  BiK  Sunflower  Rjvrr.MiBBlsstppi. 

13.  TcDula  Lake,  MUsineippi. 

14.  Tallabatoben  BWer,  MiesisBippi. 

15.  YallaLaeha  Elver,  Mississippi. 

16.  Steele's  Bayou,  Mississippi. 

17.  Big  Black  Biver,  Mississippi. 

18.  Big  Hatoheo  Biver,  TeunosBeo. 

19.  Soath  Forked  Deer  River,  TenDsesee. 
30.  Water-pan gea  on  tbe  Mississippi  Biver 

and  Its  principal  tributaries. 


WiLLETS  POIMT,  New  TOEK  HAEBOE, 

July  27, 18S6. 
SiE:  I  have  tbe  honor  to  submit  herewith  aunaal  reports  npon  the 
works  of  river  and  harbor  improv-ement  nnder  my  charge  dariug  the 
fiscal  year  ending  Jaoe  30, 1886. 

Very  respectfnlly,  your  obedient  servant, 

EBIO  BSRaLAND, 

Captain  of  Engineers. 
The  Uhibf  of  Enoinbers,  U.  9.  A. 


lUPBOTEUENT  OF  BED  BITEB,  LOUISIANA  AND  ABKAN8AS. 

Bed  Kiver  has  its  headwaters  in  Northern  Texas  and  flows  in  an  ea3l> 
erly  direction,  forming  the  boondary  between  Indian  Territory  and 
Texas.  At  Fulton,  Ark.,  It  changes  its  course  to  a  general  southeast- 
erly direction,  and  enters  the  Mississippi  at  Bed  Biver  Landing,  La. 
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Appropriations  Ibr  the  [mproTemetit  of  this  river  were  made  at  intti 
vals  between  1828  and  1811.  Between  1841  and  1852  no  approphatin 
was  made,  and  a  longer  ioterval  of  twenty  years  elapsed  Mtween  18i! 
and  1872,  daring  which  time  the  resalts  of  work  previously  done  vat 
lost. 

The  improvement  from  1872  to  1881  was  carried  on  noder  varioasa^ 
propriations  for  removing  raft  in  Bed  Kiver  and  closing  Tone's  B^yo^ 
removing  ohstmctions  from  Bed  Biver,  and  improvlDg  Upper  Bd 
River  from  Fnlton,  Ark.,  to  head  of  raft.  The  river  and  harbor  aettf 
Aagust  2,1882,  combined  all  work  on  this  stream  in  the  general  titleiif 
improving  Red  Biver,  whidi  inclndea  the  whole  river  from  Fnltia 
Ark.,  to  the  month  of  Atchat^aya  Biver,  a  distance  of  aboat  525  mi^ 

The  present  improvement  dates  from  1872.  At  that  time  navigatin 
above  3hreveport,  La.,  was  almost  impossible  on  acconnt  of  the  grm 
raft.  A  snrvey  of  this  obstmction  was  made  in  1871-72,  and  eatinuv 
submitted  for  its  removal  and  the  subseqaeutimprovement  of  theiiw. 
The  work  of  removing  this  great  obstruction  was  began  I>ecemb»  L 
1872,  and  the  opening  of  the  channel  throagb  the  raft  was  oompltiK 
S'ovember  27, 1873.  The  work  in  the  raft  region  since  that  time  bM 
consisted  in  removing  portions  of  the  old  raft,  leaning  timber,  and  biwt 
from  the  banks,  and  breaking  Jams  to  prevent  blockading  of  the  rive 
and  retbrmation  of  the  raft.  This  work  has  been  done  principally  b; 
means  of  crane,  derrick,  and  snag-boats.  In  1879  an  examinationVK 
made  for  the  pnrpose  of  ascertaining  the  changes  in  the  river  since  tk 
raft  was  opened,  and  it  was  fonndthat  the  high-water  line  had  been^ 
dnced  to  a  level  generally  within  the  banks,  a  greater  depth  of  waM 
everywhere  secured,  and  an  enlarged  section  of  channel-way  gaioti. 
and  that  very  little  water  was  diverted  from  the  river  proper  at  Im 
Htages. 


By  river  and  harbor  acts  of  1879  and  1880  appropriations  were  : 
for  improving  the  river  from  Pulton,  Ark.,  to  head  of  raft«  An  ej 
nation  of  this  part  of  the  river  was  made  and  report  thereon  sabmitu' 
in  1879.  At  the  same  time  a  report  was  submitted  on  an  examinatiai 
of  the  stream  above  Fnlton  to  the  Missouri,  Kansas  and  Texaa  BailtW 
Bridge. 

Previous  to  this,  in  1875,  some  leaning  timber  was  cat  between  tk 
head  of  rait  and  a  point  24  miles  below  Fulton.  Work  was  begnn  ii 
September,  1879,  at  Fnlton  and continned  down-stream  until  I>ecembA 
This  work  was  resumed  in  September,  1880,  and  continued  nntil  iufi 
water  in  December.  By  the  work  of  these  two  seasons  the  river  ra 
placed  in  good  navigable  condition,  when  there  was  sufficient  water  for 
boats  to  run,  but  as  many  new  obstructions  were  added  by  the  flood  i' 
1881  tlie  balance  of  appropriation  for  this  work,  with  a  portion  of  thai 
for  improving  Eed  Elver,  was  used  in  their  removal. 

During  the  season  of  1882-'83  and  18S3-'84  the  two  snag-boats,  Ho« 
ell  and  Florence,  principally  the  latter,  were  employed  in  removingob- 
Btrnctious  from  the  bed  and  bauka  of  the  river. 

During  the  fiscal  year  ending  June  30, 1885,  shore  parties  retuonJ 
nnmerouB  obstructions  from  the  banks,  and  the  two  snag-boats  remonJ 
formidable  raft  formations  in  the  old  raft  region,  caused  by  the  Booi 
which  occurred  early  iu  May. 

A  dam  was  bailt  closing  the  outlet  known  as  the  Sale  and  MurpliT 
Canal.    This  was  completed  the  latter  part  of  November,  1881.    Befgn 
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it  had  time  to  consoUdato  the  Decemher  flood  came  and  it  was  com- 
pletely destroyed. 

^o  work  bas  been  done  daring  the  present  fiscal  year,  owing  to  the 
small  amoQDtof  fuuds  available  for  the  improvement  of  Ked  Uiver.  A 
portion  of  the  small  balance  available  bas  been  held  in  resen'e  to  pro- 
vide for  emergencies  such  as  the  absolote  closure  of  the  river  by  drift 
brought  down  by  dooda.  These  usaally  occur  in  April  or  May,  bat  this 
year  Las  been  an  exception  to  the  general  rule  in  that  the  spring  floods 
bave  not  occurred. 

The  work  accomplished  up  to  this  time  has  greatly  benefited  naviga- 
tion at  all  stages.  The  great  raft  has  been  removed  and  its  re-formation 
prevented,  and  the  river  has  been  kept  open  to  Fnlton,  to  which  point 
boats  ascend  when  there  is  water  enough.  During  the  present  fiscal 
year  the  channel  has  become  more  or  less  obstrncted  by  snags,  bank- 
slides,  and  leaning  trees,  which  make  navigation  tedious  and  bazardons. 

liOWXB  BITBB,  PBOM  BHBSTEPOBT,  LODIBIANA,  TO  XHB  HOUTH. 

An  examination  of  Tone's  Bayou  was  made  in  187I-'72.  The  river 
hud  harbor  act  of  1872  appropriated  (20,000  for  the  improvement,  the 
jbject  being  to  improve  the  navigation  of  Red  Eiver  below  Shreveport, 
it  Laving  been  serionsly  affected  by  the  gmdaal  enlargement  of  Tone's 
Bayoa,  the  water  passing  into  it  depleting  the  main  channel  of  the  river 
tjelow,  eaasingit  to  shoal  and  become  narrow  without  giving  another  nav- 
iagble  channel.  The  project  for  this  improvement,  submitted  July  16, 
[872,  recommended  closing  the  bayon  with  a  dam,  havingitstop  10  feet 
aelow  high- water  mark,  in  order  to  throw  an  increased  volume  into  the 
main  river.  As  the  bed  of  the  river  enlarged  it  was  proposed  to  in- 
crease the  height  of  the  dam  by  annual  appropriations  until  the  bayou 
jtiould  be  finally  closed.  This  dam  was  completed  in  January,  1873, 
iind  destroyed  by  high  water  the  following  March. 

In  May,  1873,  it  being  found  desirable  to  run  drift  from  the  Red  River 
raft  out  of  the  navigable  channel  below  B!irevei>ort,  the  plan  of  running 
it  into  the  bayon  add  closing  th©  latter  with  a  raft  was  adopted.  A 
l>oom  was  therefore  constructed  and  a  large  raft  formed  at  the  site  of 
the  dam,  but  this  was  also  entirely  swei)t  away  July  8, 1873,  going  down 
rone's  Bayou  and  thenceiuto  Bayou  Pierre.  A  second  raft  was  formed 
litter  in  the  season,  but  the  water  cut  under  it  and  consequently  no 
raluable  results  were  obtained.  This  also  went  subsequently  with  the 
[jurreut  into  Bayou  Pierre. 

A  plan  was  submitted  in  the  Annual  Report  of  1874  to  entirely  close 
the  bayou  with  a  dam  of  same  height  as  levees  along  the  river,  and  the 
citizens  of  Shreveport  and  others  interested  also  urged  thetotal  closure 
[>f  the  bayon  at  that  time.  The  dam  was  begun  in  October,  1876,  and 
[K>utiuned  with  frequent  interruptions  from  high  water  until  September, 
L87d,  when  it  was  discontinued  for  lack  of  funds.  At  this  time  the 
lam  had  reached  a  height  of  24  feet,  or  13  feet  below  high-water  mark, 
md  the  top  was  covered  with  a  heavy  layer  of  stone  to  weight  the 
oiattressea  down  and  prevent  drift  from  damaging  the  dam.  It  was 
found  necessary  to  keep  a  watchman  on  the  work  coutinnously  to  see 
that  the  dam  was  not  cut,  and  to  prevent  the  people  from  carryiug  away 
the  stone,  which  is  a  scarce  article  in  that  locality.  This  dam,  although 
really  a  low. water  dam,  was  of  great  benefit  to  navigation  below  Shreve. 
port.  The  water  of  1879  reached  a  point  3J  feet  below  the  low  water  of 
L878,  the  lowest  previously  known ;  but,  uotwiihstanding  this,  steam- 
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boata  made  regalar  trips  from  Shreveport  to  Oraod  Goore,  a  ty^ 
never  attempted  before  rlie  partial  closiajr  of  the  bayou. 

It  soon  became  evident  tbat  a  low-water  dam  could  not  be  mat 
taioed,  hence,  Id  ISdO,  it  was  proiwsed  to  pat  in  an  earthen  dam  op  ■ 
high-water  mark,  just  above  the  former,  and  connect  its  ends  witk  ^ 
levees  on  Jfied  Biver,  and  also  dam  the  lower  branch  of  Old  Uiver.  1 
contract  for  this  work  was  entered  into  in  Auf^ost,  1881 ,  which  was  Ki'h 
finished  daring  the  low-water  season  of  1881.  This  the  contrMln 
failed  to  do,  aud  on  the  night  of  December  1,  1881,  the  ConfedoB 
dam,  built  in  ISUi  across  Lower  Old  Kiver,  below  the  projected  diL 
was  destroyed,  carrying  with  it  the  incompleted  dam  above.  Aoon 
ing  to  affidavits  of  the  agent  of  the  contractors,  and  several  of  his  aft 
on  February  14,  1882,  a  body  of  masked  men  approached  the  »■ 
dam,  took  charge  of  the  guards,  aod  cut  a  ditch  across  the  duii.B 
effect  of  which  caused  its  destruction.  The  work  being  inoQmpleta,ii 
not  been  accepted  by  the  United  States  when  the  dams  were  destrow 
and  consequently  no  payment  was  made  to  the  contractors. 

In  September,  lt4T4,  a  survey  was  made  of  the  falls  at  Alexasdn 
another  was  made  in  1878,  and  a  report  thereon  sabmitted  Dece^ 
20, 1879,  with  a  project  for  excavating  a  channel  75  feet  wide,  witl. 
permanent  depth  of  4^  feet  below  the  low  water  of  1874,  throagb* 
upper  falls,  aud  for  building  a  dam  at  the  lower  falls  with  the  rock» 
moved  from  the  chauael  above.  The  work  of  excavation  was  let  t 
contract  October  14,  1882,  at  4345  per  cubic  yard.  Owing  to  l«t» 
experience  and  suitable  plant  (his  work  progressed  slowly,  and  senv 
extensions  of  time  were  requested  and  granteil. 

Daring  the  present  fiscal  year  work  was  resumed  August  20,  ISh 
and  continued  until,  by  direction  of  the  Chief  of  Engineers,  the  c* 
tractor  was  notitied  tliat  the  contract  was  closed,  Korember  25, !» 
At  that  date  he  had  excavated  7,630.5  cubic  yards  of  rock,  which  bi 
been  deposited  on  the  dam  at  the  lower  falls.  i 

The  channel  cut  through  the  upi>er  falls  Is  practically  oomplcMJ 
although  the  last  survey  shows  that  at  a  few  points  (principally  alnj 
the  sides  of  the  cut)  the  requisite  grade  had  not  been  attained.  Sio^ 
work  was  discontinued  many  boats  hare  passed  throagh  the  cut  at  !^ 
stages  without  experiencing  any  difficulty  or  meeting  any  obstmctiiH 
The  channel  has  been  plainly  indicated  by  means  of  range  marks* 
shore,  so  that  during  daylight  no  difficulty  in  keeping  in  the  excavUH 
channel  is  experienced. 

The  rock  and  debris  obtained  from  the  upper  falls  have  been  dew 
ited  in  the  dam  at  the  lower  falls.  This  has  sufficed  to  close  the  cbfl 
nol  along  the  west  shore,  and  has  changexl  the  direction  of  the  cturaj 
from  the  west  to  the  east  shore.  The  result  has  been  almost  total  W 
sation  of  erosion  of  the  west  bank  and  the  removal  of  the  exteoM 
sand-bar  which  extended  along  the  cast  bank.  The  rock  excavated  i 
the  channel  at  the  upper  falls,  from  which  the  dam  has  been  built.^ 
soft  and  friable,  luucli  of  which  crumbles  in  to  small  fragments  wheatH 
posed  to  the  air.  Hence  it  was  feared  tha't  during  high  water  a  tun 
portion  would  be  washed  away.  Such  \va&  not  been  the  case;  the  M 
binds  together  the  rock  fragments,  forming  a  stable  concrete  which  ^^ 
sists  the  action  of  the  water.  In  order  to  secure  the  diversion  of  tW 
current  &om  the  west  shore  during  high  water  it  may  become  necessi:: 
to  increase  the  height  of  the  dam  several  feet.  Bock  for  this  parpc^ 
cau  be  obtained  fromaquarry  near  the  east  bank,  about  one  iaiteab>i>4 
the  dam. 
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Tbe  cIoBJDg of  the  neet  chute  has  canscd  a  very  rapid  cnneiit  throngti 
the  middle  cbaoDel  of  the  Bailey  Dam  at  low  stages.  This  necesBitAtea 
the  use  of  lines  to  eoahle  boats  to  stem  the  {-tirreitt,  bat  the  dam  also 
benefits  tbe  passage  over  the  upper  falls  by  increasiug  the  depth  above 
it.  It  may  be  necessary  to  widen  tlie  channel  through  the  Bailey  Dam 
fio  as  to  decrease  the  velocity  of  the  current  without  increasing  the  slope 
too  much  above  the  dam. 

Tbe  project  for  the  protection  of  tbe  harbor  at  Alexandria,  as  de- 
scribed in  my  last  annaal  report,  has  been  completed  as  far  as  the  funds 
available  would  permit.  "Work  vas  resumed  August  19, 1865,  and  dis- 
continued December  5, 1885.  Amount  expended,  $14,864.41.  The  train- 
ing-wall  was  made  somewhat  shorter  than  projected,  becaosa  oil  resump- 
tion ofworkit  was  found  that  the  site  had  been  scoured  out  to  a  greater 
depth  than  when  the  estimates  were  submitted.  Hence  only  14  criba 
of  tbe  training-wall  could  be  built,  instead  of  18  cribs  as  given  in  the 
original  project.  This  work,  in  connection  with  tJie  dam  at  tbe  lower 
falls,  has  t>t!en  of  some  benefit  to  the  river-bank  at  Alexandria.  Dar- 
ing the  fiscal  year  bat  tittle  caving  of  the  bank  has  taken  place,  and 
Ibat  little  has  been  due  to  a  stratum  of  quicksand,  which  causes  a  slough- 
ing of  tbe  bank,  when  the  river  falls.  This  slonghing  wonid  probably 
be  diminished  or  arrested  if  a  deposition  of  sand  and  sediment  occurred 
along  this  shore  of  sufficient  depth  to  cover  this  stratum  of  quicksand. 
To  cause  such  deposiuon  it  may  be  necessary  to  increase  the  height  of 
the  wiag-dam,  already  built,  and  to  construct  one  or  two  additional 
<lams. 

The  river  and  harbor  acts  of  1878  to  1881,  inclusive,  made  appropria- 
tions Ibr  removing  snags  and  other  obstructions  from  Ked  Eiver,  Lonisi- 
aua.  This  work  extended'  from  the  mouth  to  Shreveport,  and  was 
begun  August,  1878,  by  tbe  snag-boat  Wagner,  and  continued  until 
October,  1881.  A  shore-party  was  also  employed  in  1879  to  remove 
bank  obstructions.  The  snag-boat  0.  W.  Howell  was  built  by  contract 
and  received  in  November,  1881. 

Daring  the  seasons  of  1883-*83  and  1883-*84  tbe  Howell  and  Florence 
(principally  the  former)  were  emi)Ioyediu  removing  obstmctioas  below 
Hbreveport.  During  the  latter  part  of  1882  the  United  States  snag- 
boat  John  K.  Meigs  was  temporarily  transferre<t  to  this  river  from  the 
Yazoo,  to  replace  tbe  Howell  while  the  latter  was  undergoing  repairs. 

During  the  lastfiscalyear  (1884-'85)  the  snag-boat  Howell  and  shore* 
parties  removed  numerons  obstructious  to  navigation.  The  snag-boat 
Florence  was  sunk  at  O.  E.  Bar,  raised  and  towed  to  Saint  Louis, where 
she  was  repaired,  returning  to  Shreveport  April  15,  18*}. 

No  work  has  been  done  for  the  general  improvement  of  the  river  dar- 
ing the  present  fiscal  year,  as  the  fnnds  available  were  insufBcient.  The 
property  pertaining  to  this  improvement  has  been  stored  at  Alexandria 
and  Shreveport,  and  has  been  well  cared  for. 

The  work  done  heretofore  has  been  of  great  benefit  to  navigation  ; 
tfaat  done  by  the  Howell  in  1885  having  been  eminently  satisfactory  to 
those  engaged  in  tbe  navigation  of  tbe  river.  Daring  the  present  fiscal 
year  many  obstructions  have  formed,  which  require  speedy  removal  in 
order  to  make  navigation  easy  and  secure.  This  is  especially  tbe  case 
below  Tone's  Bayou  in  the  "  narrow  river,"  where  every  eftbrt  should 
be  made  to  assist  nature  in  widening  and  deepening  the  water-way. 

During  the  recent  low  water  a  bar  has  formed  in  the  draw  of  the  rail- 
road bridge  at  Shreveport.  preventing  boats  from  passing  np  or  down, 
A  report  on  this  obstruction  was  submitted  to  the  Department,  June  18, 
]88(>. 
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With  the  aiDoaot  asked  for  the  fiscal  yearendiog  Jane  30,  ISd^iti 

Sroposed  to  continue  the  improvemeDt  of  the  river  by  means  of  m^ 
oats  anil  shore-parties  below  aud  above  Shreveport-,  to  complelettt 
improvemeot  at  the  falls  uf  Alexaiidria,  aud  extend  tbe  work  fin  ik 
protection  of  tbe  harbor  at  Alexandria  if  authority  be  granted  fotad 
extension.  It  is  considered  of  great  importance  that  tbe  survey  oCU 
Biver  from  Fulton  t<>  its  mouth  be  autJiorized. 

Tbe  estimate  for  this  survey  is  llSjOOO.  Withont  snch  anrreyBOB 
tellipent  project  for  tbe  permanent  improvement  of  this  importaot  rni 
can  be  submitted. 

Appropiiations  aggre^ting  $536,765.50  were  made  at  iutemb  b 
tween  1&2&  and  18^2.  The  present  improvement  dates  from  lSTS,a 
the  following  amounts  have  been  appropriated: 

By  aot  approved  June  10, 1872,  for  improving  Tone's  Bayoa tSO,<iCII 

By  act  appmveilJune  10,  lH7i,  for  removing  raft 150,«l 

By  act  approT<Kl  March  a,  1873,  for  removing  raft eO.MII 

By  not  approved  June  'i'A,  iif74,  for  removing  raft . 50,(01 

By  act  appnived  Mareli  l\,  1^75,  for  removioK  rait .. SO,(M< 

By  act  approved  August  14,  1870,  for  removing  raft  aud  closing  Tone's 

Buyoa 3&,IMI 

JillotmeDt  August  27,  1877,  for  cloaing  Tone's  Bayon , 4,911 

By  act  approved  Febrnary  7, 1ST8,  for  removing  raft,  Ao 6, Ml 

By  act  approved  June  18, 1878,  for  removing  raft  and  oloainR  Tone's  Bftyon.  S4,W< 
By  act  approved  June  IS,  1878,  for removingBDSgsandotlierobBtraotioas-  ^iW 
By  act  approTed  March  3, 1870,  forremovtngraftandclosing  Tone's  BayoD.    Jb,W 

By  act  approved  March  3, 1879,  for  removing  obetrQctions ^!0i 

By  act  approved  March  'i,  187ti,  for  iuiprDving  upper  river  Horn  Fulton, 

Ark.,  to  head  of  raft 10,WI 

By  act  approved  June  14,  1880,  for  improving  upper  river  from  Fulton, 

Ark.,  to  head  of  raft 10,«SI 

By  act  approved  Jane  14,  1680,  for  removing  raft  and  closing  ToD«'s 

Bayon 85,(i(i 

By  act  approved  June  14,  1880,  for  removing  obslxnotions  . .. ....     GO,W 

By  act  approved  March  3.  18St,  for  removing  olistruotions ...     10,011' 

By  act  approved  March  3,  1881,  for  removing  raft  and  clowng  Todb'b 

Bayon IO,IMi 

By  act  passed  Aagnst  3, 1(^82,  for  improving  Rod  Kiver T%Kt' 

Byaet  approved  July  5,  18H4,  for  improving  Red  Biver. ....... . 76,01' 

AiDOttDt  appropriated  since  1872 T97.f<Vi 

Amonnt  expended  to  June  30, 18tl6 727,00: 

Money  statement. 

Jnly  1, 1S8S,  amonnt  available tlS,tJ>'' 

Jn^  1, 18S6,  amount  expended  during  fiscal  year,  oxolnsiTe  of  liabUiUea 
ootatanding  July  1, 1885 11,(81' 

July  1, 1886,  amount  available 1,V- 

AmooDt  appropriated  by  act  approved  Angost  5, 1886 75,00' 

Amount  available  for  flscalyear  ending  June  30,  I8S7 ......    !GtEG(' 

i  Amonnt  that  can  be  profitably  expended  tn  flsoal  year  ending  Jnne  30,1888  100,  OW ' 
And,  in  addition,  for  survey  of  Bed  River,  Louisiana  and  Arkwisaa — .     4S,tt)ll 
Bnbmltted  in  compliance  with  requirements  of  section  t  of  river  and 
harbor  acfe  of  1866  and  1867. 


COMHEBOIAL  STATIBTICS. 

During  the  fieoal  year  Upper  Bed  River  (above  BbreveportjLa.)iraa  iwTigtU^^ 
four  steamboats,  drawing  from  2)  to  6^  feet  of  water,  and  with  carrying  eapK><>' 
ranging  from  100  to  400  tons  each.  This  part  of  the  nver  was  navigable  to  Eitnto 
Tex.,  for  two  months;  to  Fulton,  Ark,,  for  fonr  months,  and  to  (terland  City,!'' 
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the  entire  year.    Tbe  bonta  madt  &  total  of  73  Iripa,  or  an  arorage  of  16  for  «acli  boat, 
and  o&rTieu  the  following  freights : 

Cotton bales..    11,800 

Cotton-seed sacks..     46.6t5 

ShiDglea bandies..      2,400 

Miscbllaneons  freightfl tons..         300 

Loirar  Bed  River  Cbelow  Sbreveport,  La.)  was  navigated  bj  9  steamboats,  draw- 
iogfrom  6  tofi  feet  of  water,  and  wltbowrylDg  oapaoitiaaranging  from  200  to800  tons 
each.  Navigation  was  good  between  Sbreveport  and  the  mouth  of  the  river,  except 
doTing  September,  Ootuher,  and  November.  1885,  when  Grand  Eoore  waa  the  head  of 
navigation.  The  boats  made  a  total  of  108  trips,  or  an  average  of  12  for  each  boat, 
and  the  following  freights  were  carried : 

Cotton bales..     71,666 

Cottou-seed tons..       3,350 

Cotion-seed  oil barrels..      3,lfT5 

Hidea poands..  125,  OUO 

Wool do....   100,000 

Staves number..  120,000 

Cattle head,,      1,000 

Wood cords,.         500 

Oil-cake tons..         650 

Oil-cake  meal do,,.,       1,000 

Return  freighte,  91,500  tons  general  merchandise  and  plantation  supplies;  eati- 
mat«d  value,  ^,500,000. 

This  has  been  a  season  of  nnusnallj  restricted  navigation;  and  but  fbr  this  reason 
it  is  thought  the  amonnt  of  commerce  wonld  have  been  much  greater. 

Shreveport,  La.,  having  a  popalation  of  aboat  1*2,000  inhabitants,  ta  the  main  din- 
triboting  point  for  Bed  River. 

Tbe  following  are  tbe  commercial  statistics  of  Shreveport  for  tha  past  year : 

Cotton  received  at  Sbreveport bales..     ^,600 

Cotton-seed  received  at  Shreveport t«D8..      6,512 

Be&uedoil  shipped  from  Shreveport barrels.,      3,285 

Soap  stock  Rhijiped  from  Sbreveport ,., tons..         849 

Cotton -lint  shipped  from  Shreveport ... . do 110 

Cotton-seed  meal  shipped  from  Shreveport  ........  >............,.... saoks,.     IK, 354 

Oil-cake  shipped  from  Shreveport ............................  ....do 1,5'2A 

Ashes  shipped  from  Shreveport .■■ ................... do 29 

Freight  snipped  to  Shreveport,  no  record. 
Freight  shipped  from  Shreveport,  no  record. 

In  addition,  large  quantities  of  mlsoellaneoos  freight,  bides,  tallow,  &c. 


SUBVEY  OF  BUYOU  PIEBRE,  LOUISIANA. 

The  Bayoa  Pierre  region  is  tltat  part  of  tbe  Eed  Biver  Valley  lying 
between  tbe  river  proper  and  the  pine  liills  on  tlie  west,  and  reaching 
from  a  point  2  milea  below  Shreveport  to  Grand  Ecore,  La,  It  has  a 
sonthward  extent  of  60  and  a  maximum  width  of  9  miles. 

Bed  Biver  throngh  this  region  seems  to  have  very  nearly  its  original 
coarse,  its  preseut  banks  being  the  highest  part  of  the  bottom.  Its 
principal  changes  have  probably  been  several  local  cut-oSs  within  the 
first  20  nuies  and  near  the  end  of  the  reach.  As  far  as  Tone's  Bayou, 
18.7  Diilea  by  river  below  Shreveport,  it  has  an  average,  slightly  di- 
minishing, width  of  about  400  feet  and  a  clear  low-water  depth  of  at 
least  12  feet,  except  at  one  point.  Below,  however,  its  width  suddenly 
lessens  to  160  feet  and  its  depth  to  6  feet,  the  redaction  being  dae  to  a 
serious  depletion  of  the  stream  through  Ton^s  Bayou.  This  lower  river 
is  very  tortuoas  in  its  course,  has  a  quite  uniform  channel,  and  is  sen- 
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ouBly  iDadeqaate  for  iDW-water  oavii^tion.  Its  banks  are  overfoiti 
at  tbe  big:he8t  stages  for  aboat  20  miles  below  Scopint's  ciitHiff,K  , 
tbence  down-stream  the  banks  rapidly  increase  in  beif^ht. 

Bayou  ricrre,  wbicb  probably  originated  as  an  outlet  of  the  »w 
forced  from  its  banks  by  tbe  old  raft,  removed  in  lS35-'39,  keepsqiu  I 
closely  aloug  tbe  bills  on  tbe  west,  passes  tbrongh  or  ratber gpiat  1 
into  Lakes  Cunnisnia  and  Pierre,  drains  Wallace  Lake  and  tbe  [ot  i 
bills,  and  restores  its  water  to  Bed  Biver  tbrongh  Grand  Bayou,  Bi^  I 
Winsey,  and  its  nltimate  month  at  Grand  Ecore.  The  upperpartrfii 
about  16  miles,  carries  no  water  at  the  lower  stages,  forniiDg<»l.ik 
series  of  long  pools  with  intervals  of  mad  and  dry  sand,  and  b^ 
closed  jnst  above  Tone's  Bayou  to  a  height  of  9  feet  above  low  nts 
At  high  stages,  however,  it  drains  through  its  head,  Sand  Bfid 
Bayon,  and  a  new  break  in  old  Lattier  Bend,  a  considerable  rolnDC^ 
water  from  the  river.  I 

Tone's  Bayon  was  originally  a  drain,  cnt  about  1850,  by  J.  B.  GihuK 
between  Red  Biver  and  Bayou  Pierre.  This  rapidly  iucreased,  and) 
1857  was  regarded  by  the  State  engineers  as  threatening  a  total  diw' 
sion  of  the  main  stream.  The  first  effort  to  close  it  was  made  aamd 
lary  to  the  opening  of  Scopint'e  Ontoff  by  the  Confederate  Govemart 
in  1863.  Tbe  dam  then  constructed,  however,  was  quickly  destmni 
and  the  ultimate  effect  of  the  divers  military  operations  thei?eaboDtn 
an  increase  of  theoutlet.  The  closure  has  subsequently  been  attempul 
once  by  the  State  and  frequently  by  the  United  States,  but  as  yet  a 
successiblly  and  without  any  permanent  effect. 

The  varioQa  attempts  made  by  tbe  United  States  are  noted  in  tbcv 
port  on  the  improvement  of  Red  River.  The  only  check  to  the  tdti 
change  of  tbe  river  course  threatened  has  resulted  &om  the  formatia 
of  tbe  raft  in  Bayou  Pierre,  which  at  low  stages  acts  as  a  dam.  Tod^. 
Bayou  now  carries  ofEat  low  water  abont  one-fourth,  and  at  higbirtftf I 
about  three-tburths,  of  the  water  of  the  river,  and  with  Bayoo  PieW, 
and  Bayou  Winsey  forms  the  stream  which  it  is  proposed  to  open  M'l 
new  route  for  navigation. 

The  first  obstacle  to  be  overcome  in  realiziug  this  project  is  the  ni| 
in  Bayou  Pierre,  wliich  extends  5.3  miles  above  and  2.8  miles  belw 
Red  BluR',  at  the  mouth  of  Wallace  Lake.  The  npper  portion  is  tff- 
mentary,  of  recent  formation  and  loose  stmoture,  occnpyin^  in  the  if 
gregate  abontone-flfthof  tbe  area  of  water  surface.  That  below  is  vk* 
nearly  continuous  and  gradually  becomes  denser,  until  at  ita  lower  ei' 
it  is  solidified,  turning  all  the  water  into  a  tangle  of  small  streams  * 
the  east  and  Bennett's  Bayon  on  tbe  west,  whence  the  greater  part  i 
it  is  re-collected  in  the  original  channel  below  and  thence  gradM' 
Kpread  Into  Lake  Cnnnisnia.  Tbe  next  notable  obstruction  is  the  fix 
clay  bar  forming  the  bottom  of  tbe  lower  hidf  of  Lake  (Junnisnia. 

This  is  from  15  to  20  feet  above  a  line  of  uniform  slope  throngb  th 
))ropo^ed  route,  the  discrepancy  being  made  np  in  rapids  below  U^ 
Pierre.  There  is  a  good  channel  from  Le  Coup,  at  the  foot  of  Ist' 
€nnnisnia,  for  7^  miles,  to  Bound  Lake,  a  small  body  of  open  wateiit 
tbe  midst  of  Lake  Pierre,  which  is  otherwise  merely  a  cypress-bnk 
without  any  distinct  channel.  At  least  2  miles  of  this  wonld  nefd  " 
be  i)enetrated  in  the  proposed  improvement.  Jtiat  below  Lake  Piw" 
there  were,  at  the  date  of  the  lost  examination,  rapids,  which  I  amir 
formed  are  now  receding  into  the  lake.  Grand  or  Boggy  Bayon,  !»'■ 
ing  Bayon  Pierre  IJ  miles  below  Lake  Pierre  and  reaching  Hed  BitB 
within  2^  miles,  seems  to  have  become  the  principal  channel  of  restoti* 
tion  to  Red  River;  its  discbarge,  I  am  told,  having  increased  reini^' 
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ably  of  late.  For  tbe  next  12  or  15  miles  below.  Grand  Bayou,  Bayoa 
Pierre  has  oumerous  rapids,  over  bars  of  bard,  iusoluble  clay;  those 
farthest  up-stream  beiDg  somewhat  rocky.  Its  average  width  is  aboat 
140  feet  aod  its  low-water  depth  betweeo  rapids  about  15  feet.  Tbe 
snags  in  tbis  part,  aucordiag  to  tlie  report  of  Mr.  Wilson,  in  18T9,  av- 
erage abont  5t  to  the  mile.  Below  this,  for  6  miles  through  Bayoa 
Winsey  to  Bed  River,  there  ia  a  deep  aud  auobstructed  chaDuel. 

Mr.  WiisoQ  reported  that  Bayou  Pierre  for-2  miles  below  Bayoa  Win- 
Bey  was  closed  to  a  height  of  13J  feet  above  low  water ;  that  tbence  there 
was  for  3  mUes  a  good  chaoiiel ;  that  theoce  for  16  miles  to  Spanish 
Lake  tbe  bayoa  was  made  almost  impassable  by  suags  and  cypress 
knees }  and  that  from  Spanish  Lake  to  Bed  Biver  there  was  an  open 
channel. 

The  streams  described  below  carry  water  only  at  high  stages. 

Sand  Beach  Bayou  virtually  leaves  Red  Eiver  at  Bhreve's  Out-off,  6 
miles  below  Shreveport,  and  enters  Buyou  Pierre  3  miles  above  Tone's 
Bayou.  Bayou  Cbicot  leaves  Bayou  Pierre  on  tbe  right,  IJ  miles  below 
Tone's  Bayou,  aud  returns  3  miles  lower  down,  with  a  small  issue  be* 
tweeu,  into  Wallace  Lake.  Pascagoula  Bayon  traverses  tbe  bottom  from 
Bed  River,  1'2J  miles  below  Scopini'n  Cut-off,  to  Bayou  Pierre,  3  miles 
above  Bed  Bluff.  It  is  completely  closed  by  two  levees  crossing.  Prai- 
rie River,  crossing  Pascagoula  Bayou  between  these  levees,  aud  drain- 
ing tbe  low  lands  near  Bayou  Pierre  above,  runs  between  Red  River 
and  Lake  Cnnnisnia,  with  an  issue  into  Bayou  Pierre  at  Le  Coup,  and 
<;rossiug  Bayon  La  Ohute  near  Sayou  Pierre,  passes  parallel  witb  tbe 
latter  below  into  Lake  Pierre,  Bayou  La  Chute  crosses  from  Bed  River 
to  Bayou  Pierre  near  tbe  foot  of  Lake  Cunnisnia.  At  high  water  it 
drains  both  ways,  but  principally  into  Bayou  Pierre.  Cross  Bayon  and 
Murrell's  Cut  are  outlets  from  Lak&Pierre  to  Red  River. 

The  land  between  Bayon  Pierre  and  Red  Eiver  is  regarded  as  very 
fertile.  Only  the  high  ground  just  along  the  river,  however,  is  culti- 
vated. Probably  less  than  one-fourth  of  it  is  available  for  tillage,  the 
rest  being  subject  to  overflow  and  heavily  timbered. 

The  proper  improvement  of  Red  River  from  Tone's  Bayou  to  Grand 
Ecore  has  long  been  a  mooted  question.  The  Government  has  hitherto 
ander taken  to  maintain  tbe  river  route  proper  by  damming  up  Toutfs 
Bayou.  This  has  been  deemed  most  advisable  by  the  State  engineers  of 
Louisiana,  and  by  tbe  United  States  Engineer  officers  in  charge  of  the 
work,  Tbe  execntiouofchisproje^itbas  met  with  considerable  opposition 
from  tbe  planters  and  others  in  the  vicinity.  Those  along  the  front,  oron 
Red  River  proper,  seem  to  think  that  the  damming  of  Tone's  Bayon 
would  cause  the  overflow  of  their  lands,  while  those  living  on  the  back 
channel,  or  Bayou  Peirre,  desire  to  have  the  latter  cleaned  out  and 
otherwise  improved,  and  made  the  main  steamboat  channel  from  Tone's 
Bayou  to  Bayou  Winsey  or  Grand  Ecore.  This  opposition  apjiears  to 
have  become  more  apparent  in  late  years;  for  in  1874  Capt  William 
Robinson  was  deputed  by  the  Shreveport  Board  of  Trade  to  represent 
to  the  Secretary  of  War  the  importance  of  closing  Tone's  Bayou,  aud 
in  1879  citizens  of  ISew  Orleans  and  others  interested  in  the  navigation 
of  Red  River  subscribed  $3,000  to  help  repair  the  dam  across  tbe  bayon. 

Tbe  relative  advantage  of  the  two  routes  was  discussed  at  length  by 
Major  Howell  in  Annual  Report  of  Chief  of  Engineers  for  1873,  page 
628,  and  by  Major  Benyaurd  in  Annual  Report  for  18S2,  page  1539. 

In  the  latter  part  of  1878  an  examination  was  made  of  Tone's  Bayon, 
Bayou  Pierre,  and  connecting  lakes  and  bayous  to  Bayou  Winsey,  in 
-order  to  ascertain  the  cost  of  opening  up  this  route  to  navigation ;  tJiis 
85  E 


1346      KI:F0ET   of    the   CUIEI;'   UF    ESQIKEEBS,  U.  8.  ABUT. 

vaa  estimated  at  $174,404,  incladiDg  the  cost  of  removing  the  raft  ■ 
Bayou  Pierre,  wbicb  was  estimated  at  t75,0(W. 

In  the  spring  of  1883  auotber  ezamination  of  tbis  region  was  nuik 
and  tb(^t  vottmatb  for  tnakiug  a  navigable  clianoel  from  tbe  moaibtf 
Bayou  Wiusey  to  tbe  cutrauue  of  Tone's  Bayou,  given  at  $250,123,  aal 
for  tbe  i-euioval  of  tbe  raft  alone  8100,000.  The  report  on  tbia  eiasr 
nation  i-ecommeuded  an  accurate  survey  of  tbe  Bayou  Pierre  regiou.  £. 
an  estimated  cost  uf  $8,(>4li.  Tbia  was  baaed  on  a  detailed  e^tiioia 
aabmitted  to  tbe  Department  December  29,  1882,  in  which  il  wm 
assumed  that  tbe  field  work  tiould  be  complete  in  three  months. 

lu  order  to  obtain  all  tbe  data  necessary  for  a  complete  discnssitn  d 
the  questious  involved,  it  was  cousidcred  necessary  to  ioclode  ia  ik 
Burveyalltbe  water-waysorbayouB  lying  between  Bayon  PierivprofH 
and  lied  River,  Irom  the  bead  of  Bayou  Pierre  to  Bayou  Winaey,  ul 
also  lied  liiver  between  these  points.  Tbe  actual  field  work  of  tbe  W' 
vey  was  commentied  October  22,  1884,  aud  discoutiuued  Janaarya. 
1885,  ou  account  of  high  water.  Mr.  llart  Vance,  asaistaut  eogiiMi, 
who  has  bad  long  experieuce  on  the  Missouri  Biver  aud  other  tiovtn 
meut  surveys,  wa»  placed  in  charge  of  the  work.  Buriug  the  fiacal  jtn 
ending  June  30, 1885,  tbe  following  work  iu  the  field  and  offiue  wasv 
complitjbed: 

The  survey  of  Bed  River  from  Sbreveport,  18J  miles  above  Tcwf- 
Bayou,  to  Caspiana  Landing,  25.1d  miles  below,  afi'ording  an  accnnl 
represeuiation  of  the  channel  contours  and  of  all  adjacent  topogn^iti}; 
Eturveys  of  Bayou  Pierre  and  all  bayous  between  that  and  Red  Uim 
from  Shreveport  to  Tone's  Bayou ;  surveys  of  Tone's  Bayoa,  Baj* 
Pierre  tbroogb  the  raft  region,  the  numerous  side  issues  and  email  cbK 
neU  into  which  tbe  water  is  driven  by  tbe  raft,  aud  tbe  westera  pwta 
Lake  Cunnisuia  to  a  point  about  2  miles  alxive  Le  Uoup ;  surveys  if 
Pascagoula  Bayou  and  of  Prairie  River  as  far  as  Caspiana  LaadiuK;  t 
detached  survey  of  Bayou  La  Cbute  and  the  various  channels  bet««i 
Lakes  Onnnisuia  and  Pierre ;  an  examination  of  Le  Coup  Bar ;  direi 
transit  and  chain  liues  for  checks,  location  of  levels,  &o.,  alone  Ba 
Eiver,  aud  between  Red  River  and  Bayou  Pierre ;  and  observations  if 
discbarge  in  Red  River  above  Tone's  Bayou  and  iu  Tone's  Buyon.  Tk 
survey  included  a  system  of  fMjrIcctly-ehecked  levels  along  lied  Riv* 
Tone's  Bayou,  aud  Bayon  Pierre,  and  over  tht  ee  lines  betweeu  Bed  Rir« 
and  Bayou  Pierre,  with  frequent  observations  of  water-level  and  bij^ 
water  elevations.  Gauges  were  established  and  read  at  Shreveput 
Cotton  Point,  Bayou  Winsey,  and  tbe  site  of  the  camp.  The  sarrtf 
was  mapped  on  a  scale  of  -s^,  making  four  sheets  10  feet  by  42iDubK: 
cross-sections  of  all  of  Red  River  surveyed  and  of  Toue's  Bayou  uc 
Bayou  Pierre  to  tbe  head  of  tbe  raft  were  developed,  aud  com|»aratin 
profiles  of  high  water,  low  water,  bank  aud  channel-bottom  elevatiuo) 
were  in  process  of  construction.  About  ouelonrth  of  the  iuk-work  m 
thecie  sheets  was  done. 

During  the  prt.'SL'nt  fiscal  year  the  profiles  of  high  and  low  water  $ii 
channel  Dottom  wera  completed  and  ink-work  upon  tbe  large  ua[>«  vm 
continued  from  time  to  time.  Between  August  22  and  September! 
1885,  Assistant  Eugineer  H.  Vance  went  over  tbe  track  of  tbe  sami 
examining  Bagley's  Crevasse,  a  threatened  cut-off  from  old  I^a-ttier  Bw' 
to  Sand  Beach  Bayou ;  supplementing  somti  topographical  work  whid 
bad  proved  vague;  taking  high-water  and  low  stage  elevations  at  Be' 
Bluff  and  G-ravel  Point,aud  connecting  with  i)ermaneut  marks  thettr- 
miual  points  of  the  survey  submerged  in  Lake  Ouunisoia  to  Oeoeota. 
1SS4. 
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The  completion  of  the  Buivey  as  projected  will  involve  Borvejs  of  Bed 
Biver,  48  milea ;  Bayou  Pierre,  10  miles ;  Praine  River,  10  miles ;  Graad 
Bayoa,  2.5  milos;  Gross  Bayoa,  6  miles;  Bayoa  Wiusey,  2.5  miles; 
poseibly  several  other  collateral  coarses,  Lake  Pierre,  and,  practically, 
half  of  Lake  Cunnisnia. 

Several  anforeseea  circamstaDces  combined  to  make  the  cost  of  the 
Burvcy  exceed  the  origanal  estimate,  among  which  may  be  mentioned 
the  following :  Owing  to  the  lateness  of  the  season,  in  1884,  when  I  as- 
sumed charge  of  the  work,  the  organization  of  the  party  was  eohariied 
that  it  was  impracticable  to  obtain  in  all  cases  assistants  of  experience 
or  assured  compentency,  and  consequently  some  of  the  early  work  was 
valneless,  and  had  to  bo  repeated  after  reorganizing  the  parly.  Fail- 
ures in  the  timely  delivery  of  necessary  outfit  retarded  the  comraence- 
ment  of  the  work,  after  nearly  all  the  expenses  of  a  fall  party  had  beeu 
assumed.  Again,  nearly  three-fonrths  of  the  last  month  in  the  field 
was  lost  on  account  of  rains,  storms,  and  floods;  not  more  than  one  fall 
week's  work  having  been  done  from  December  23, 18S4,  to  January  21, 
1885. 

The  interruption  of  the  field  work,  its  suspension  owing  to  high  water, 
and  its  resumption  after  a  lapse  of  over  18  months,  will  necessarily  oc- 
casion a  greater  expense  t^an  if  it  had  been  completed  without  inter- 
ruption. 

As  the  survey  is  incomplete,  no  estimate  can  now  be  submitted  of  the 
cose  of  opening  the  Bayou  Pierre  ronte  to  navigation.  It  is,  however, 
of  great  importance  that  the  snrvey  be  completed  as  contemplated,  in 
order  that  the  question  of  cost  and  advisability  of  opening  the  Bayoa 
Pierre  route  may  bo  definitely  settled.  The  cost  of  completing  the  sur- 
veys to  Bayon  Winsey  is  estimated  at  (5,000. 

Money  statement. 

July  1, 1885,  MnouDt  available 166.1  85 

Jnly  1,  18e6,  amonnt  expended  doriag  fiscal  year,  excliuiTe  of  liabilities 
ODtstandiDK  July  1, 1865 525  80 

JnJy  I,  1886,  amouBt  arailable 138  05 

{AiQoant  (estimated)  reqniredfbr  completion  of  existing  project 5,000  00 
Amount  that  can  be  profitablj[  expended  in  fiec&l  year  ending  June  30, 1888     6, 000  00 
Snbmitted  in  compliance  with  requirements  ot  section  3  of  river  and 
harbor  acts  of  1866  and  1867. 


T3- 

IMPEOVBMENT  OF  CYPBE88  BATOF,  TEXAS  AND  LOUISIANA. 

The  improvement  of  Cypress  Bayoa  has  included  the  whole  naviga- 
>le  ronte  from  Shreveport,  La.,  to  Jefierson,  Tex.,  via  3odo  and  Fairy 
akes  and  Cypress  Bayoa.  An  examination  was  made  by  the  United 
itates  in  1872,  and  the  work  of  improvement  begon  the  same  year  and 
ompleted  in  1880;  a  well-defined  channel  marked  with  xign-boai-ds, 
rom  Shreveport  to  Jefferson,  a  distance  of  65  miles,  being  the  resnit  of 
be  work. 

In  July,  1884,  a  steamer  was  chartered  and  employed  daring  tbo 
lODth  in  removiuK  obstructions,  such  as  anags  and  leaning  trees. 


,,l,.ec:,yG00(;IC 


1348     BEPOET  OP   THE   CHIEF   OP  EHOmEEBS,  TJ.  S.  ARHT. 

In  his  aonual  report  for  1871  Major  Howell  sabmitted  a  project  it 
constructing  a  dam  across  tlie  lake  at  Albany  Point  and  making  attf 
through  to  Bed  Biver,  at  an  estimated  coat  of  t372,5tiU,  which  wvH 
f^ve  navigable  water  from  Jefterson  to  Shreveport  nearly  all  tbe^ 
It  waa  recommended  that  this  amount  be  made  available  in  one  appt 
priatlou  for  succeasful  esecutiou  of  the  work.  So  appropriatkn  bi 
been  made  for  this  prmect. 

By  direction  of  the  Chief  of  Engineers  an  examination  of  tbebi^ 
was  made  iu  July,  1883,  and  report  thereon  sent  to  tbe  Depaitno: 
August  1,  1883,  by  M^or  Miller. 

The  river  and  harbor  act  of  July  5, 1881,  directed  a  resarvey  o!  At 
work,  to  ascertain  if  the  ueeeseary  improvement  cosld  not  be  made  opu 
some  other  plan  than  that  proposed  by  Major  Howell.  With  theaoik 
balance  then  available  only  an  examination  could  be  made,  and  their 
port  thereon  was  submitted  Jannary  5, 1885.  On  acconnt  of  tbedt 
creased  commerce  of  the  stream — the  bnilding  of  railroads  having:  fs 
nished  more  convenient  outlets  for  a  large  quantity  of  shipments-^ 
the  great  cost  of  the  proposed  cut  and  dam  across  Albany  Flats,  itn 
recommended  that  the  improvement  be  confined  to  straightening  si 
marking  the  present  channel,  cutting  stumps  therefrom,  and  reopenii; 
cuts  by  dredging,  which  it  is  believed  wiU  secure  safe  navigation  h- 
tween  Jefferson,  Tex.,  and  Shreveport,  La.,  for  seven  or  eight  mwilli 
each  year.  The  obstructions  to  be  removed  increase  in  nambernJ 
magnitude  yearly,  and  it  was  recommended  that  the  entire  amoastei^ 
mated  for  ($18,000)  be  made  available  in  one  appropriation  for  the  w 
oessful  prosecution  of  the  work  according  to  tbe  project. 

i^'o  work  was  done  diirios  the  present  fiscal  year,  no  money  htn« 
been  available. 

The  former  appropriations  are  as  followa : 

Bv  act  approved — 

June  10,  1872 tit.* 

March  3, 1873 Sa,« 

Angoit  H,  I87a U,* 

jQn6ie,l878 la,« 

Maroli3,1679 , t,* 

Amsnn   expended  to  June  30,  1880 9i,9 

Moneg  atatemmt. 

Jnlr  1,1885,  amoont  arailable pit 

Jo^  t,  1886,  amoniit  expended  dnrinff  fleool  year,  ezcInaiTe  of  liablliUea 
ODtatanding  Jnlf  1, 1885 Hi 

Amonnt  appropriated  by  act  approTedAngnst  6, 1686...- ...,. 18;0Ht 


....  e  Hteamboat  of  125  tons  bnrden  and  dr»witiK  A  B 

.^...   1  Cyprew  Ba^ on  and  tbe  lake«  &om  Jaooary  to  July ,  makjiig 

trips  and  carrying  the  following  freigbta ; 
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IMPEOVEMENT  OF  CANE  RIVER,  LOUISIANA. 

Gaoe  River  is  an  arm  of  Bed  Eiver,  about  70  miles  io  lengtb  trom  its 
npner  end,  2  miles  below  Grand  Ecore,  Trbere  it  leaves  Bed  Biver,  to 
Colfax,  La.,  where  it  again  joins  tbat  stream.  It  was  formerly  part  of 
Bed  River,  bnt  in  1849  a  cut-off  turned  tbe  river  into  its  present  bed, 
and  Cane  River  has  gradually  filled  ap,  until  at  present  it  is  nearly  dry 
for  six  months  in  the  year.  An  examination  was  made  by  the  United 
States  in  December,  1882,  and  the  obatructiona  to  high-water  naviga- 
tion were  found  to  be  snags,  logs,  stomps,  caved  in  and  leaning  trees, 
and  dome  rock.  Ko  estimate  of  cost  of  improvement  was  submitted  by 
tbe  United  States  engineer  ofBcer  in  charge,  bat  his  assistant  estimated 
the  cost  of  removing  tbe  obstmotioos  at  $7,663. 

The  only  appropriation  for  this  improvement  ($3,500)  was  made  by 
river  and  harbor  act  approved  July  5, 1881,  and  tbe  obstrnctions  were 
removed  during  the  season  of  1^,  as  far  as  practicable,  with  that 
amount.  This  work  resulted  in  freeing  the  channel,  to  a  great  extent, 
of  obstructions,  increased  the  depth  of  water  daring  tbe  navigable  sea- 
son, and  enabled  steamboats  to  make  qaicker  trips. 

SHo  work  was  done  during  the  past  year  for  want  of  funds. 

Some  obstrnctions  yet  remain,  the  removal  of  w^ich  would  lessen  the 
danger  of  navigation,  and  some  newotistructions  are  formed  yearly, 
though  not  to  such  an  extent  as  ou  other  streams  in  tbislocality.as  tbe 
banks  are  high,  and  for  aboat  60  miles  are  covered  with  Bermuda  grass, 
and  therefore  not  sut>iect  to  abrasion  ;  tbe  remaining  20  miles  is  cov- 
ered with  a  heavy  growth  of  timber,  and  the  banks  are  contiuoally 
caving  and  sliding. 

This  stream  belug  an  aim  or  high- water  channel  of  Bed  Biver,  it  .is 
recommended-that  appropriations  for  future  improvement  be  ioclnded 
ia  those  for  the  main  stream,  in  which  case  necessary  work  can  be  done 
when  ,and  where  tbe  Interests  of  navigation  reqoire  it  "So  epeciflo 
amount  is  therefore  asked  for  the  separate  improvement  of  this  stream. 

Money  statement. 

Jnly  1, 1885,  amoDDt  available 1149  69 

Jnly  1, 1886,  amonat  expended  during  fiscal  year,  exctnuve  of  liabilities 
oatotonding  July  1, 1885 75  00 

Joly  1,  1S86,  amoont  «TBi1ab]e 74  69 


GOUHEBCUI.  BTATisncs. 

Daring  tbe  fiscal  yeartwoHmall  steamboats,  drawing  3)  feetof  water  and  oftOOtoiia 
bnrdeo  eacb,  navigated  tbia  etream,  making  22  tripa,  and  oairying  tbe  following 
froighta: 

Cotton „ _ bales..    1,000 

CottOD-Beed eaoks..  10,000 

Hides pounds..  10,000 

Tbe  rivpf  nds  navigable  dnring  Harcb,  April,  and  May.  Wben  tbe  water  In  Red 
Ktver  is  at  bigb  stages  boats  pass  entirely  tbrougb  Cane  River,  bat  owing  to  tbe  an- 
nsnally  low  water  in  tbe  mala  stream  dnring  tbe  past  year,  navigation  bas  been  lim- 
ited botb  in  time  and  extent,  and  boats  could  only  ascend  Cane  River  aa  high  aa 
IIi^Ttzog's  plantation. 
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Dorcbeat  Bayoa  mes  in  Hempstead  Coniity,  Arkansas,  and  flonai 
Bontherly  direotion  into  Lake  Bistenan,  wkich  empties  tbroagh  Lo{j 
Bayoa  into  Eed  River,  aboat  110  miles  below  Shreveport,  La. 

An  examination  of  tbe  system  was  made  by  the  United  Statn  i 
December,  1882,  when  it  was  found  to  be  obstructed  with  logs,  stiufi 
leaning  trees,  brnsh,  &c.,  and  that  it  was  navigable  at  higt  walai 
fa.r  np  as  Murrell's  Point,  on  Dorcheat  Bayou,  near  Minden,  La.  (iln 
70  miles  above  the  month  of  Loggy  Bayoo),  for  about  Rve  monthgof  d 
year,  ^o  estimate  of  cost  of  improvement  was  sabmitted  by  the  Cdhi 
States  Engineer  officer  in  charge,  bnt  his  assistant,  who  made  tint 
amination,  estimated  the  cost  of  removing  obstmctions,  baildiDg  iM 
and  drerlging  where  necessary,  in  order  to  increase  the  period  of  tv 
gation  two  months,  at  $19,338. 

The  only  appropriation  for  this  improvement  ($S,000)  was  made) 
river  and  harbor  act  approved  July  5, 1884,  and  the  most  serioui) 
Btructions  to  high-water  navigation  were  removed  during  theacwH' 
1884.  This  work  extended  over  the  navigable  portion  of  the  laktu 
bayous,  t.  e.,  from  Murrell's  Point,  on  the  Dorcheat,  to  the  monli 
.  Loggy  Bayou,  and  greatly  benefited  navigation,  increasing  tbe  dtp 
of  water  in  many  places,  and  enabling  boats  to  run  to  the  bead  of  u< 
gatiou  during  six  months  of  that  fiscal  year. 

Ko  work  was  done  during  the  present  fiscal  year,  as  the  nneipcod' 
balance  was  insufficient  to  resume  operations. 

Tbe  improvement,  like  that  of  all  streams  in  this  part  of  tbe  oaaDD 
is  not  permanent,  and  even  if  tbe  streams  were  en^rely  cleared  of* 
strnctions  during  one  season,  new  ones,  caased  by  sliding  and  can 
banks,  wonid  constantly  be  added,  and  reciuire  removal  from  tiiw 
time.  To  lengthen  the  navigable  season,  dredging  of  bars  and  oUR 
places  wonld  be  necessary.  It  is  donbtful  whetiier  the  demandi 
commerce  would  justify  the  great  expenditure  necessary  for  sDcbi 
provement.  Mindeo,  which  is  the  principal  shipping  point,  isnowo 
neoted  by  rail  with  the  Vicksburg,  Sbreveport,  and  Pacific  Eailw 
consequently  the  importance  of  the  water  outlet  has  greatly  dimiait'i' 
although  it  is  still  a  convenient  evenne  for  the  limit^  commerce <tfti 
oountiy  on  the  east  side  of  Lake  Bistenan  and  Loggy  Bayoa. 

Mon^  stateTttent. 

Joly  1,  1885,  amoniit  ftTailftble fill 

Jnly  t,  188G,  amount  expBDded  during  flsoal  year,  ezeloelve  of  UablUtiM 
oatstanding  Jnly  1,  1835 W 

Jnlyl,  188fl,  amoant  av»ilftble ""    « 


COHUEKC1AL  STATIBTiaa. 

Thene  Ktresius  are  nsaally  DBTigable  dnring  bigk  water  by  bimta  from  BedB* 
Oning  to  tbe  nnnaaaUy  low  stagea  dnriog  tha  past  ysar  and  tbe  doarMMed  ooV^ 
on  aoconct  of  the  Tailroart  bcilitien  no  boats  bare  ran  during  the  flBoal  y«ar. 
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The  Ouacbita  Biver  has  its  headwaters  in  Folk  County,  Arkansas,  in 
the  Ouachita  MouDtains,  and,  following  an  irregular  course,  flows  in  a 
general  southeasterly  direction  through  Arkansas  and  Louisiana  nntil, 
being  joined  by  the  Tensas  aud  Little  Eivers,  at  Trinity,  La.,  these  form 
the  I3lack  Kiver,  which,  flowing  in  a  southerly  direction,  enters  the  Bed 
Biver  near  its  mouth.  The  entire  length  of  the  Ouachita  is  about  500 
miles.    Black  River  is  75  miles  long. 

An  examination  of  Ouacbita  Biver  from  Rockport,  Ark.,  to  the  Lou- 
isiana liue  was  made  in  1870,  and  that  portion  from  Bockport  to  Arka- 
delphia,  Ark.  (45  miles),  was  found  to  be  little  more  thao  a  mountain 
torrent,  and  was  not  considered  worthy  of  improvement,  A  survey  of 
the  Ouachita  River  from  Trinity,  La.,  to  Camden,  Ark.,  was  mude  iu 
187I-'73,  the  report  ou  which  recommended  the  building  of  five  locks, 
which  were  to  give  not  less  than  4feetof  water  in  the  river  at  all  t^mes, 
the  estimated  cost  being  $1,103,083.75.  A  resurvey  from  Camden  to 
Trinity  (:i94  miles)  was  made  in  lH73-'74,  to  determine  more  definitely 
certain  questionable  points  connected  with  the  contemplated  improve- 
ment by  locks,  aud  iu  view  of  the  great  cost  of  the  work  aud  its  doubt- 
ful nt^ity  the  project  was  abandoned.  The  lumber  which  had  beeu  pur- 
chased for  fouudatious,  at  a  cost  of  $20,708,53,  was  sold  at  public  anc-* 
tion  aud  the  proceeds  turned  into  the  Treasury.  An  examination  of  the 
river  from  Arkadclphia  to  Camden,  Ark.,  was  made  in  December,  1882, 
and  it  was  recommended  that  no  work  be  performed  between  those 
places. 

By  river  and  barbor  act  of  1884  Black  River  was  added  under  the 
same  head  of  appropriation  with  the  Ouachita,  this  river  being  the  con- 
necting link  between  Ouachita  and  Red  River,  aud  requiring  the  same 
character  of  improvement.  The  present  project  contemplates  the  re- 
moval of  obstructions  to  navigation,  conMsttng  of  wrecks,  logs,  snags, 
leaning  timber,  &c.,  and  the  improvement  of  shoal  places  from  Camden, 
Ark.,  to  the  mouth  of  Blilck  River.  No  estimate  of  the  cost  of  this  im- 
provement can  be  submitted,  as  the  obstructions  are  continually  form- 
ing and  require  removal  from  time  to  time.  * 

Work  was  begun  in  1871,  and  has  been  carried  on  ever  since  when 
funds  were  available,  consisting  principally  in  the  removal  of  logs, 
snags,  leaning  trees,  and  similar  obstructions  to  navigation.  In  1875 
the  snag-boat  O.  G.  Wagner  was  purchased  and  fitted  up,  and  has  op- 
erated snccetififully  in  the  river  since  that  tjme.  " 

The  nork  heretofore  done  has  greatly  benefited  navigation  by  the 
removal  of  obstrnctiens,  and  some  of  the  sboal  places  have  been  in- 
creased in  deptli  from  12  inches  to  over  3  feet  at  low  water.  Previous 
to  any  work  of  improvement  large  boats  plied  between  New  Orleans 
and  Camden  about  half  the  year.  These  boats  now  run  to  Camden 
from  seven  to  eight  months  in  the  year,  and  smaller  boata  run  to  Mon- 
roe, La.,  during  the  entire  year. 

During  the  season  of  1884-'85  many  formidable  obstrncrions  were  re- 
moved. At  that  time  no  work  in  the  river  had  been  done  since  1882,  and 
in  many  places '  land-slides  had  occurred,  some  of  them  extending  en- 
tirely across  the  river  and  greatly  obstructing  the  channel.  These  and 
many  other  obstructions  were  removed,  the  greater  portion  of  the  work 
being  between  Monroe  and  the  mouth  of  Black  River.    The  appropria- 
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tion  of  July  5, 1884,  inclnded  tbe  removal  of  2  wrecks  obstnictiDg  tit 
harbor  at  Monroe,  wliich  was  accomplished  dnring  tbe  fall  of  1884. 

Dnriog  the  fiscal  year  do  work  has  been  done,  the  small  balaiM 
available  being  necessary  for  tbe  care  and  i>rotectioD  of  the  SDag-beu 
Wagner  and  other  United  States  property  jtertaining  to  this  impion- 
ment. 

A  railroad  from  Yidalia,  La.,  opposite  Ifatcbez,  Misa.,  to  Trinity,  U. 
baa  been  recently  completed.  This  will  no  donbt  form  an  outlet  for  iOn 
siderable  part  of  the  commerce  of  the  Lower  Ouachita,  Tensas,  and  lit- 
tle rivers. 

With  tbe  amount  asked  for  the  fiscal  year  ending  June  30,  1888,  it  it 
proposed  to  continue  the  improvement  of  tbe  river  as  heretofore,  lc 
building  and  repairing  wing-dams  where  necessary,  removiDg  wred« 
and  bank  obstrnctions  by  means  of  shore  parties,  and  uhaQDel  obstfu 
tions  by  means  of  the  snag-boat  O.  O.  Wagner. 

The  former  appropriations  are  as  follows : 

By  act  approved  Maroh  3,  1871 f51,0WJl 

By  act  approved  June  10,  1672 '. 100,  DM  > 

By  aot  approved  March  3,  1873 6O,00t« 

By  act  approved  AugaHt  U,  1876 ., U,OeC'f 

By  act  approved  June  18,  I87B lO.OMI 

By  act  approve.!  March  3,  1879 Iti.OfQ^ 

ByftctapprovudJarieW,  1880 8,(Mli» 

By  act  approved  Harcb  3, 1881 I2.0W» 

By  act  pawed  Augast  3, 1882 12,0001) 

By  aotapproTed  Jnty  5,  1884 iS.OWiT 

TotalanoDDt  expended  to  Jane  30, 1886 288,901  K 

The  amount  expended  on  present  project,  inolndlng  eoBt  of  iron-hnll  ■nu-lec 
and  ontet,  to  June  3U,  1886,  U  $176,320.07. 

Money  statement. 

July  1, 1885, amonot  available tl, IMS 

Jnly  1, 1866,  amonnt  expended  dnriDS  fiscal  year,  exclusive  of  liabilities 
ontatanding  Jnly  1,  1H85 1,CG63 

Jnlyl,  1896,  amoant  available - «« 

Amoont  appropriated  by  oot  approved  Angoet  G,  1886.'..- 17,500* 

AmoDQt  available  for  fiflcal  year  ending  JnnB  30,  1887 IT.SffiO 

(  Amoantthatcanbe  profitably  expended  in  fiscal  year  endinKJuneSO,  1888     3iS,5M  ^ 
}  Submitted  in  compliance  with  leqnirements  of  section  2  of  rivec  and 
I     harbor  oots  of  1866  and  1667. 


COMUKRCUL  STATianCB, 

Dnring  the  fiscal  year  this  river  woe  navtcable  as  biglros  Camden,  Ark^  fbr  di 
niontha,  and  toUonroe,  La.,  for  eight  moatna.  Five  steamboats,  drawioK  froonCB 
7  feet  of  water,  and  with  canyinit  capaoities  of  from  500  to  7DU  tons  each,  mods  • 
total  of  6S  trips,  ot  an  average  of  nearly  14  for  each  boat,  carrying  tho  folloviif 
freights : 

Cattle heaa..      a,W 

Cotton balM..     53, »[ 

Cotton-seed aaoks..  336,011! 

Hides ponnds..     SO.W 

Wool! do.-..     10.(*: 

Staves nomber,.   I^AV 

Hogs head..  S* 

Wood «ords..       3,SI 

Lnoiber feet..     M.0» 

Timber logs..    91, K* 
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.  Eetnra'freighta  2,200  tona,  conaiating  of  geoeral  merchandise  and  plantation  Bap> 
plies ;  eatimated  value,  (l,tW5,0OO. 

In  uddition  to  tbe  above,  the  oommerce  of  Bayons  Bartboloroew,  Bceof,  and  D'Ar- 
bonne,  Tensaa  Eiver,  and  Bajoa  Macoa,  all  of  which  are  tribatacies,  passe*  np  and 
down  the  river,  some  of  the  boats  from  these  tribntarias  esteodiog  tbeir  trips  as 
far  as  New  Orleans. 


T7. 

IMPEOVEMENT  OF  BAYOU  BARTHOLOMEW.  LOUISIANA  AND  ARKANSAS. 

This  stream  is  a  tributary  of  Ouachita  Biver.  It  rise^  in  Southeastcra 
Arkaosas,  within  a  Tew  miles  of  Fine  Bluff,  ou  the  Arkansas  Biver,  and 
followiug  an  exceediugly  tortuons  course,  flows  at  first  nearly  pamltet 
to  the  Arkansas  River,  at  a  distance  varj'ing  Irom  15  to  30  miles :  then 
parallel  to  tlie  Mississippi  at  aboat  the  same  average  distauce,  and  after 
entering  Louisiana  diverges  to  the  southwest  and  flows  into  the  Ouachita 
Kiver  ojiposite  Ouachita  City. 

The  ([States  of  Louisiana  and  Arkansas  have  at  various  times  expended 
funds  for  surveys  and  improvements  of  the  bayou.  Examinations  were 
made  by  the  United  States  in  1872, 1879,  and  1880.  At  Baxter,  Ark., 
tbe  Little  Rock,  Mississippi  Riv6r  and  Texas  Railroad  Bridge  crosses 
the  bayou,  forming  a'bar  to  all  navigation  above,  except  for  stave  boats, 
of  which  there  ai-e  a  great  many  in  this  part  of  tbe  stream.  An  exami- 
nation of  tbe  bayou  from  Baxter  to  the  Lincoln  County  line,  Arkansas, 
was  made  in  December,  1884,  the  report  on  which  (dated  January  5,  ■ 
1885)  disapproves  the  improvement  of  this  portion  of  the  river  at  present. 

The  plan  of  improvement  is  based  upon  a  report  submitted  by  Major 
Benyaurd  in  1880,  estimating  the  cost  of  cutting  overhanging  timber 
and  removing  wrecks,  snags,  &c.,  obstructing  navigation  from  Baxter, 
Ark.,  to  the  month,  an  estimated  distauce  of  213  miles,  at  $26,862.  The 
work  heretofore  done  has  extended  over  nearly  the  entire  portion  of  the 
bayou  inctnded  in  this  project,  and  has  greatly  lessened  the  dangers  of 
navigation,  but  new  obstructions  arecontinnally  forming,  which  require 
removal  from  time  to  time  in  tbe  interest  of  safe  navigation, 

So  work  was  done  during  tbe  fiscal  year  lS35-'86,  no  funds  beiug 
available. 

Tbe  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888,  can 
be  profitably  expended  in  cutting  leaning  timber,  removing  snags,  &c., 
as  heretofore. 

The  former  appropriations  are  as  follows: 

By  act  approved  March  J,  IBBl $8,000  00 

By  act  passed  AoBOSl  a,  WS^ 6,000  00 

By  act  approved  July  5,  HW4 5,000  00 

Amount  expeo dad  to  Juue 30,  lb66 17,978  Sti 

Sloney  statement. 

Joly  1,  1K5,  amount  available '       »248  68 

July  1,  1886,  amount  espeodeii  diirinj;  flacal  year,  exclusive  of 

liabilities  ootelanding  July  1,  1*5.1 *     $227  60 

July  1,  1886,  outstanding  liabilities 227  50 

Jnly  1, 138G,  amonnt  available 31  IB 

Amouut  appropriated  by  act  approved  Angust  5,  IBdfi 6,000  00 

AmoQQt  available  for  Baoal  year  ending  Juno  30,  1387 6,021  18 

f  Amount  (eeti  ma  ted)  required  for  oomplotion  of  existing  project.... 3,8K2  00 

}  Amounttliatcanbepro&tably«zpendedinfigcaIyearendlQgJane30,1888      4,000  DO 
i  Submitted  in  compllanoe  with  requirements  of  section  2  of  river  and 
I     harbor  acta  of  ISUtiaDd  1867. 


1354      REPORT   OF   THE   CHIEE    OF    ENGINEERS,  U.   S.   AEMT. 

COHUBRCIAI.  aU.TIBTlC8. 

During  the  fiscal  fearUiT«i9  Btoambnata  drawing  from  3  to  6  Teet  of  water,  >ad^ 
oarrjiDg  capacities  of  100,  300,  and  400  toua,  made  tweut^r-aevea  tripti  in  tbe  tOM 
The  baj'oa  waa  aavigable  fbr  five  months,  and  tbe  foUowlDg  freigbta  w«n  c«R! 
daring  Cbeao  moattiB : 

Cotton bales..  1S.» 

Cntton-seed .,.. . . sacks.  ■  K.i 

Staves number..  iW 

Hides .,..,,.., . , pounds.,   h-t 

Retnm  flights,  1,750  tons,  eouBlstiugof  general  raeichandiae  &nd  plantatioa^ 
plies,  estimated  value  iaOO,  000. 


IMPBOVEMENT  OF  BAYOU  BCEUF,  LOUISIANA. 

Bayou  Bceaf  rJBes  in  Southeastern  Arkanaag,  Qo\ra  ia  a  sontfaeriyi 
rection,  and  enters  the  Ouachita  Biver  at  Staffora's  Point,  about  10  nil 
above  Harrisonbarg,  La. 

The  plan  of  improvement  is  basedupon  an  examination  madebfdi 
United  States  in  1880.  The  project  contempIates.tbe  removal  of  snf 
logs,  and  leaning  timber  obstructing  navigation  between  Wal  lace's  Lil 
ing,  La.,  and  the  mouth  of  the  bayoa,  a  distance  of  280  miles,  at  aott 
timated  cost  of  t2l),000.  Au  examination  of  the  three  outlets  of  Ba,ni 
Bcenf,  near  Point  Jefferson,  La.,  was  made  in  1884,  and  their  ckM 
reoommended  at  an  estimated  cost  of  $8,500. 

The  work  heretofore  done  was  carried  on  during  1881, 18S3,  and  188 
The  obstructioua  removed  have  greatly  benefited  navigation  and  Ies«^ 
the  dangers  thereof,  and  boats  are  enabled  to  lau  during  higli  wataD 
Point  Jefferson.  The  improvement  is  not  permanent,  as  uew  obstn 
tions  form  from  time  to  time  which  will  require  removal  in  the  intwi 
of  safe  navigation.  "So  work  was  done  during  tbe  Sscat  year,  oo  fait 
being  available. 

With  tbe  appropriation  asked  for  the  fiscal  year  ending  June  30,  W 
it  is  proposed  to  apply  $5,000  to  the  removal  of  obstroctions  fromii' 
channel  and  banks  as  heretofore,  and  $8,500  to  the  closure  of  tbe«« 
lets  near  Point  Jefferson. 

The  former  appropriations  are : 

By  act  approved  MarebS,  18B1. (5,(111)1 

By  aot  psssed  Angnst  2,  188i 5  Oiij 

By  act  approved  Jaly  5,  leM4 ,..     ^tatl 

Amount  expended  to  Juno  30,  18HG I't.SS' 

Motteg  statement. 

July  1,18S5,  amount  available JiyJ 

July  1,  lij'^6,  atnouni'  expended  during  flacst  year,  exclaniTe  of  liabilitioa 
ontatanding  July  Ijl8tf5 lit 

Jnly  1, 1686,  amoDQt  available il 

AmoDut  appropriated  by  act  approved  August  5,  IbSil .■i,(ft'' 

Amount  available  for  fiscal  yearendiDg  JnneSO,  1887 &,Mi 

(Amonst  (estimated)  renuirbd  for  completion  of  existing  project D,Mt 

J  Amount  tbat  can  ba  nrolitably  expended  in  fiscal  year  ending  JanoSO,  1)368      e,5M  * 
]  Submitted  in  complianee  witb  requirements  of  aeotion  it  of  rivflr  and 

ecy  Google 
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COMUERCIAI.  STATieTICa. 

Duriug  the  flBc&l  year  I  steamboat,  drawiog  bi  feet,  and  with  a  carrying  capacity 
of  300  tODB,  made  17  trips  iu  the  bayou,  and  2  tug-boats  with  barges,  drawing  3^  feet, 
ftod  with  oarryiUE  capacities  of  SOU  tona  each,  made  35  trips. 

The  following  freights  were  carried : 

Cotton bales,.  9,370 

Cottou-aeed oacks.,  IS, 590 

Cattle head,,  135 

Slaves DDmber..  60,000 

Wood U _ cords..  427 

Hides i pounds..  8,000 

Timber logs..  5,000 

Retora  freights,  3,500  tons,  oonsistiog  of  general  merchandise  and  plantation  sup- 
plies, SHtitnated  Talne  f250.0O0. 

The  bajou  was  Davigable  as  high  as  Point  Jefferson,  La.,  for  six  months,  and  to 
Oiraid,  La.,  for  eevoo  months  of  tho  past  year. 


T9. 

IMPROVEMENT  OE^TENSAS  RIVER  AND  BAYOU  MACON,  LOOISUNA. 

Teosas  Eiver  has  its  source  in  Kortbeasterit  Louisiana,  iu  Lake  Prov- 
ideuce.  flovs  iu  a  southerly  direction,  and  oniciug  with  the  Ouachita 
and  Little  rivers,  at  Trinity,  La.,  the  three  form  Blacl£  River.  By  river 
and  harbor  act  of  July  5,  I8S4,  Bayou  Macou  was  united  under  the  same 
head  of  appropriation  with  Tensas  River.  This  bayou  rises  iu  Des''a 
Ctunty,  Southeastern  Arkansas,  flows  in  a  southerly  direction,  entering 
Tensas  Kiver  about  40  miles  above  its  mootb. 

Examinations  of  tueso  streams  were  made  in  1880,  upon  which  the 
present  plan  of  improvement  is  based.  The  project  contemplates  the 
removal  of  snags,  logs,  and  leaning  timber  obstructing  navig<iLiou  iu 
the  Tensas,  between  Dallas  and  its  mouth  (about  ISO  miles),  at  an  esti- 
mated cost  of  $23,000,  and  the  removal  of  the  same  class  of  obstructions 
inBayc'U  Macon,fromFloyd,  the  present  bead  of  navigation,  to  itsmouth 
<about  130  miles],  at  ao  estimated  cost  of  $17,000. 

No  work  has  been  done  in  Bayou  Macon,  an  the  funds  appropriated 
were  not  snfficient  to  extend  operations  into  that  stream. 

Tensas  River  and  Bayou  Macon  are  navigable  only  duriug  high  stages 
of  water  in  Ouachita  River.  The  work  heretofore  done  has  benefited 
navigation  in  the  former  by  the  removal  of  obstructions  from  that  por- 
tion of  the  stream  iu  which  it  was  carried  on.  This  work,  however,  is 
not  permanent,  as  new  obstructions  are  added  from  time  to  time  which 
require  removal  iu  the  interest  of  safe  navigation. 

No  work  has  been  done  since  November,  1SS4,  wheii  the  funds  were 
«xhanst^. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888, 
It  is  proposed  to  continue  the  removal  of  obsti  uctions  from  the  channel 
and  banks  as  heretofore.  If  the  whole  amount  estimated  for  be  granted, 
"work  can  be  prosecuted  in  both  streams. 

The  former  appropriations  are: 
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Money  statement. 

Jul;  I,  16^,  amount  uvailable UjSI 

July  I,  18H6,  amoaut  expeDiled  during  fiscal  year,  exclDMT«  of  lialiUitiea 

ODlBtandinff  Jnl;  1,  1885 15  » 

Amonot  appropriated  by  act  approved  Angmit  B,  1886.... ...... ..       4,0Cflk 

{Amount  (eetimated)  reqaired  for  oompletion  of  exiatinK  proleot .. ..  SS.Mtt 

Amoaut  that  can  be  DroStablveipended  in  fiacal  yearenSof;  JnneSO,  1883  10,M  ■ 
Submitted  in  compliance  wifh  nqnirements  of  seotion  2  of  river  and 
harbor  acta  of  Ie66  and  lt«7. 


COUUERCIAL  STATUTICS. 

Daring  the  fiscai  year  these  Htieami  were  navigable  from  Norember  to  Jme  it 
elnalve.  TensaH  Bluff,  about  95  miles  above  the  month,  nsA  the  bead  of  high-svs 
navigation  in  TenHas  River,  from  December  to  Jnne,  inclnsive;  Floyd,  aSam  3 
miles  above  the  mouth  of  Bavoa  Hacon,  was  the  head  of  high-vater  navisaCMH 
that  stream,  from  January  to  Jane,  inclaeive. 

Three  steamboats,  one  of  300  and  two  of  400  tons,  drawinc  from  5  to  6  f«et  of  wmc 
loaded,  made  21  tripe  in  these  streams,  and  two  small  steamboats  of  50  tons  eackik 
drawing  from  S(  to  Zi  feet,  loadei^,  made  38  tripe. 

The  foUowing  freights  were  carried : 

Cotton bales-.        »» 

Cotton-seed , ....! sacks..         (0,9 

Staves  .... ............_......._.............-,  _......, .... ...  Qomber..        1A.V 

Timber logs..  l,«a.m 

Return  freights,  5,000  tona,oousiatingof  geaeral  merohandise  And  plantatun  s^' 
plies;  estimated  value,  1835,000. 


IMPaOVEMENT  OP  BAYOU  D'AEBONNE,  LOUISIANA. 

Bayoa  D'ArboQue  ia  formed  by  the  junction  of  tlieSoaCh,  Middle,  ul 
!Nortb  or  Coraey  braocbes,  near  Farmerville,  in  Nortbern  LoDisiana.  t 
flowe  in  a  soutbeasterly  direction,  and  enters  the  Ouacbita  lUver  aboatf 
mites  above  Monroe,  La. 

An  examination  and  survey  were  made  id  1883,  and  the  plan  of  iit 
provemeut  is  based  npon  the  latter.  Tt^e  project  contemplates  theit': 
moval  of  sna^s,  logB,  wrecks,  leaning  trees,  &c.,  obstnicting  navigatiw! 
between  Stein's  BlafI'  and  tbe  montb,  a  distance  of  42^  miles,  at  si 
eatJmated  coat  of  $15,000. 

The  only  appropriation  for  the  improvement  was  made  by  river  udi 
harbor  act  of  July  5,  1884,  $5,000,  and  was  expended  during  tli«i 
season.  This  bayon,  like  the  other  tribntaries  of  Ouacbita  River,  ii| 
navigable  only  during  high  stages  of  water  in  the  main  stream.  Tk| 
work  done  has  resulted  in  the  removal  of  obstructions  from  about  ok! 
half  of  that  portion  of  the  stream  in  which  improvemeDC  is  contr* 
plated  by  the  present  project.  The  navigation  of  this  part  of  tin 
stream  has  been  improved  and  the  dangers  lessened  by  the  removal  tf 
these  obstructions.  The  work,  however,  is  not  permaueot,  as  new  ot'' 
structions  are  added  from  time  to  time,  which  require  removal  iu  tto 
interest  of  Bafe  navigation. 

Ko  work  has  been  done  since  December,  1884,  when  the  funds  vcn 
exhausted. 
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With  the  amonnt  asked  for  the  fiscal  year  ending  Jaoe  30, 1888,  it  is 
proposed  to  continne  the  removal  of  obstructions  to  navigatioD  accord- 
ing to  the  project 

]Honey  statement. 

Jaly  1, 1685,  anroant  arallable $130  59 

Jnly  1, 18B6,  anioniit  ezpeiid«d  dnriog  fiscal  yeai,  exclnsive  of  iiabilitiee 

OQWlanding  Jnly  1,  IHI5 104  66 

July  I,  1886,  Rmonnt  availabls 25  93 

Amoant  appropriated  by  aot  Approved  AagiiBt  5,  18S6 2,000  00 

Amnnnt  available  for  fiscal  year  ending  Jnue  30,  1887 2,025  93 

fAmODiit  (estimated)  required  for  eompletlou  of  exietine  project 8,000  00 

AmonolthatoaDboprofitablyexpeitdedlD  fiscal yeareDaiu)tJDae30,lB88  5,000  00 
Sabmitted  iDcompliaDoe  with  reqaiTements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1467. 


COHMSRCIAL  STATISTICS. 

Daring  the  fiscal  yearthe  bayoa  iraa  navigable  (torn  January  to  May,  inoluaive, 
and  boaw  aaceoded  the  aCieam  to  Stein's  BlaS,i-H  miles  above  tue  montn. 

Three  Bteamboata,  of  100, 200,  and  300  tons  burden,  respectivelr,  and  drawing  f^m 
3  to  41  feet  of  water,  made  a  total  of  17  trips  in  the  stream,  and  tue  following  freights 


\ 


IMPEOVEMENT  OP  YAZOO  ElVEE,  MISSISSIPPI. 

Yazoo  River  is  formed  by  thejanctioa  of  Yallabusha  and  Tallahatcbee 
rivers,  in  Le  Flore  County,  Mississippi;  it  is  about  264  miles  in  length, 
flows  in  a  general  southwesterly  direction,  through  one  of  the  richest 
sections  of  conntry  in  the  South,  and  enters  the  Mississippi  ICiver  9 
miles  above  Vicksbnrg. 

An  examination  of  the  wrecks  of  gunboats,  steamers,  and  other  ob- 
structions placed  in  the  river  dnring  tbe  late  war  was  made  by  the 
United  States  in  1ST3,  and  a  similar  examination,  which  included  the 
natural  obstructions  to  navigation,  was  made  in  1874.  The  project  for 
tbe  improvement  contemplated  tbe  removal  of  wrecks,  snags,  logs,  over- 
banging  timber,  &o.,  obstructing  navigation  throughout  the  entire 
length  of  the  stream. 

Tbe  work,  however,  cannot  be  permanent,  as  new  obstructions,  caused 
by  floods,  caving  banks,  &c.,  are  brought  into  the  river  each  year,  and 
require  removal  to  render  navigation  safe,  consequently  no  detailed 
estimates  for  permanent  improvement  have  been  submitted. 

The  wrecks  of  ll  steamers,  sauk  during  the  late  war,  were  removed 
by  contract  during  1873-'74.  In  1875  and  1877  the  United  States  snag- 
boat  O.  O.  Wagner  was  employed  in  removing  wrecks  and  other  ob- 
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BtractioDS.  Tbe  soag-baat  Jobu  B.  Meigs  was  completed  in  OhuIm. 
1879,  aDd  the  princlpul  work  of  improvement  since  has  been  canidd ! 
with  that  boat.  Tbe  results  of  tbe  work  done  are  marked.  The  lap 
uumbtT  of  wrecks,  ami  many  natural  obstructions,  wbicb  limits  tb  i 
navigable  Reason,  bavo  been  removed,  and  theriver  is  navigabletbroo^ ' 
oat  the  entire  year. 

"So  work  baa  been  done  since  operations  were  snaiiended  Jannaivl 
1885.  The  eniatl  balance  available  for  the  present  fisoai  year  w«it 
qaired  for  the  care  and  presf^rvation  of  the  snag-boat  Meigs  and  otte 
trnitetl  States  property  belonging  to  this  improvement.  i 

With  the  amount  asked  for  tbe  fiscal  year  ending  Jane  30, 188S,il> 
propost'd  to  continue  the  removal  of  obstructions  to  navigation  byiMffl , 
of  shore  parties  and  the  snnglioat  John  B,  Meigs,  as  heretofore. 

The  former  appropriatioDB  are;  I 

By  act  approved  March  3,  ld73,  apphed  to  the  Temovnl  of  elcTea  wrecks 

BDokdariufc  the  lato  nar $4ii,lkiii' 

By  aot  approved  March  3,  1875 - ti,wii* 

By  act  approved  August  U,  1876 15.«« 

By  act  approved  June  18, 1878 2S,IMI» 

By  act  approved  March  3,  1B79 15,M>» 

By  act  approved  June  14,  18S0 li,OB» 

By  act  approved  March  3,  Iftjl -. 6.IW!* 

By  act  passed  AdgtiBt  3,  1882 8,KSt 

By  act  approved  July  5, 1884 lO.OMI 

Amount  expeoded  to  June  30,  1866 lti,9»i| 

JtfotMV  ttatement.  I 

July  1,  1685,  amount  available ....      1,SH' 

July  1,  1886,  amount  espended  during  flacal  year,  exolnsive  of  Ukbilitif*  I 

outstandioK  July  1, 1886 !,»• 


'i\ 


AmoDDt  available  for  flaoal  year  eadlng  Jane  30, 1887 

c  AmooDtthatoaDt>epTofltablyexpendedhiflscaIyearendliiKJnDe30,1888    SO.OHII 
i  Submitted  Id  complionoe  with  leqainments  of  aectloa  2  of  river  t  ' 
/     harbor  acts  of  1666  and  1867. 


COUMIUOIAL  BTATUnCS. 

During  the  paat  flscal  year  7  ateamboats,  draning  ftom  4  to  6  feet  of  watar,  MJ 
with  carrying  capaaitiea  ranging  from  150  to  300  tona,  plied  in  this  BtxeMo;  tbiw' 


these  boata  each  towed  a  borae  of  200  tons  capaoity.    The  rivet  woa  navigabbtk 

entire  year,  and  the  boaU  m^e  one  hundred  and  Bixty-elgbt  trlpa,  or  &       

twenty-fonr  trips  for  each  boat  from  Tioksburg  to  the  bead  of  the  river. 


A  small  eteamer  of  32  tons  and  3  &et  draught  of  water  made  84  trip*  into  tba  ri<« 
Tbe  following  freights  were  carried: 


Staves ^ nomber..  1KI*| 

Cattle do,...        5' 

Hogs do....       »■ 

LuQibecaadthi)ber..feet,B.M..  mi'\ 
Wood ooida..       3"' 

Beturn  irelghts  of  general  mercbondiae  and  plantation  auppltea,  estimated  TtlK, 
(3,320,000. 

In  addition  to  the  abov«,  the  commerce  of  Big  SnnBower  and  Tallohatehee  ii<* 
•nd  other  tribntorieo,  paasea  npaod  down  this  stream. 


Cotton boles..    76,150 

Cottoa-aeed sacks..  271,500 

Hides pounds..     27,500 

Wool do....       2,900 

Tallow do.-..       5,000 
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Ti2. 
IMPROVEMEKT  OF  BIO  SUNFLOWER  KIVER,  MISSISSIPPI. 

Tbis  river  ha.a  its  source  iu  Mud  Lake,  CoabomoCoauty.MissiHBippi; 
flows  iQ  a  southerly  direction,  and  entera  tbe  Yazoo  River  about  65  miiea 
above  the  montb  of  tbe  latter.  Duriug  estremu  bigb  water  it  is  navi- 
gable to ' Clarksdale,  MiHx.,  2S0  tuiles  above  tbe  moutb.  Faisonia,  141 
tulles  I'rom  tJie  moutb,  is  ordinarily  cousidered  tbe  head  of  low-water 
navigation. 

Au  examination  was  made  by  tbe  United  States  iu  1378,  and  tbe  plan 
adopted  for  the  improvement  consitited  iu  building  wiog-dams,  where 
necessary,  to  sconr  a  channel  of  from  3  feet  to  40  inches  depth,  and  the 
removal  of  suags,  sunken  togs,  aud  leaning  timber  obstructing  naviga- 
tion, at  an  estimated  cost  of  t6r<,000. 

Work  was  begun  in  1879,  at  which  time  a  boat  could  not  make  a  trip 
nudertendays.and  often  flfteeu  days.  After  the  completion  of  tbe  workof 
l^S^'So,  it  was  not  a  difficult  matter  to  make  a  trip  iu  six  days  at  tbe 
lowest  stages.  In  18T9  there  were  but  18  or  20  inches  of  water  on  tbe 
crossiugs  at  Oliphant's  Bar  (eleven  iu  all) :  during  the  low-water  season 
of  1884,  at  no  time  was  there  less  than  33  inches  on  the  same,  and  on 
some  of  them  over  3  feet.  Tbe  work,  however,  is  not  permanent,  as, 
owing  to  sliding  and  caving  banks  and  tlie  formation  of  new  bare,  ob- 
strnctioDs  to  navigation  are  added  from  time  to  time. 

No  work  has  been  done  since  operations  were  suspended  for  lack 
of  funds  in  January,  1885,  and  numerous  additional  obstrnctions  bav« 
formed  siuce  that  time. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  it  is 
proposed  to  continue  the  removal  of  snags,  logs,  and  overhanging  trees 
obstructing  navigation,  aud  tbe  construction  and  repair  of  wing-dams 
where  required, 

The  former  appropriations  are : 

By  act  approved  M&rch  3,  1879 $30,000 

I)y  act  appro  vedJnne  14,  1880 •-      8,000 

By  act  approved  March  3, 1881 1,000 

By  actpussed  AnguHt  2,  1B82 5,000 

By  act  approved  Jaly  5,  1884 5,000 

Anionnt  upended  to  jQDe  30,  1868 4a,  000 

Money  ttatement. 

July  1,  1885,  ftinoimt  available ■ $46  38 

July  1,  18!^,  amount  expended  durinK  fiscal  yeai,  exoloBive  of  liabilities 

outataudiDg  July  1,  18o5 45  38 

^moDnl  avprupriated  by  act  approved  Angnat  5,  1886 5,000  00 

{Amoiiut  (eatiruat«d)  required  for  completion  of  ozisling  projeot 19,000  00 
AinoaDtiliatcaDbenrofitabl^expeadediDfi«calyearenilingJuDe30,ie88    15,000  00 
Submitted  in  compliance  witb  TequirecieoU  of  section  ^  of  river  aod 
barbor  acta  of  \se6  and  1867. 


COMMERCIAL  STATISTICS. 

Daring  tbe  fiscal  year  lioats  have  not  ^one  bigber  up  tbau  William's  Landlnic,  abont 
10  miles  above  tbe  moutb,  to  wbicb  pointtberivcrbaabennnavifcableaiuEe  jannary 
,  IH^.  JobDSonville  bas  been  tbe  upper  limit  of  low-natet  Davi(;atiOD.  The  river 
<aa  bten  navigable  the  entire  year,  and  i wo  steamboats  bavo  ptil^d  in  tbe  stream ;  the 
leudligbt,  drawing  1J  feet  of  water,  loaded,  with  a  carrying  capacity  of  195  KUM^ 
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ity  of  the  (orini 
The  folloniug  a 

Cotton balea.. 

Cotton-wed eacke.. 

HidM pounds.. 

Wool do..„ 

Tallow do.... 


EtareB aamb^r..    Wl 

Cattle he*d.. 

HogB do 

Lnmbeiandtiinber.feet,  B.  ll-.5.oge.1 

Wood coida.. 

a  anppliea ; « 


T13. 

IMPBOVEUENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

Where  the  Yazoo  Biver  reaches  the  bead  of  Honey  Island,  abootfl 
miles  above  its  moath,  it  divides  into  two  brancbes,  the  weslerly  ■ 
retaining tlie  name  of  the  river,  while  theeaeterl;  and  nairower  brand 
is  named  TcbulaLake  orBiver.  The  distance  tb3m  the  head  totbefU 
of  the  island,  where  the  two  branches  again  unite,  is  aboat  67  niil«& 

The  conutr.T  along  the  lake  in  highly  cultivated,  and  very  pFodactm 
plantations  join  one  another  along  its  banks.  The  amonnt  of  cotu 
raised  aanaally  ia  estimated  at  aboat  20,000  bales,  which  formerly  *> 
broaghtto  market  via  the  Tazoo  Biver  and  Tcbala  Lake,  or  carried  tf 
wafcons  long  distances  to  the  southern  division  of  the  Ilhaois  Centii 
Railroad.  During  the  year  this  road  has  begaa  the  constmctiondi 
line  from  Yazoo  City  to  the  mouth  of  the  Yallabnsba  River,  irtiii 
touches  Tchula  Lake  at  several  points,  and  has  a  tap  line  firom  Tchik 
City  to  the  main  line  at  Dnrant,  Miss.  It  is  expected  that  this  newtt 
will  be  open  for  traffic  next  antumn,  and  it  will  no  doabt  traDspoitiHi 
of  the  cotton  which  has  to  be  marketed  before  navigation  opens  tnil> 
lake. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  p^ 
ect  based  thereon  contemplated  the  removal  of  snags,  logs,  overhaiF 
ing  trees,  &c.,  obstmcting  navigation,  to  enable  light  draaght  boa 
to-enter  the  lake  earlier  in  t)ie  season.  The  estimated  cost  of  this  it 
provement  was  910,-000.  Work  was  began  in  1831  and  coutiuacda 
1882  and  1884.  Navigation  has  been  greatly  improved  by  the  remoT^ 
of  overhanging  timber,  snags,  &c.,  and  boats  have  been  enabled  to  uB 
the  lake  earlier  and  run  much  later  during  the  season.  Much  wot 
however,  remains  to  bedone  to  benefit  navigation  during  medium  stags 
As  new  obstmctions  are  continually  forming,  the  improvement  canif 
be  said  to  be  permanent,  and  appropriations  will  be  needed  from  tiM 
to  time  if  the  stream  is  to  be  kept  in  a  navigable  condition. 

Nothing  has  been  done  since  operations  were  suspended  in  FebnuiJ 
1885,  for  lack  of  funds. 

Should  an  appropriation  bo  made  for  the  fiscal  year  ending  Jnne  N 
1888,  it  is  proposed  to  continue  the  remova!  of  baak  and  channel  ok 
stmctions  as  heretofore. 

As  this  stream  is  really  nothing  but  abranchof  the  Yazoo  £iver,iti 
recommended  that  future  appropriations  for  it^s  improvement  be  inclodi' 
in  the  general  appropriation  for  the  Yazoo  Biver. 

The  former  appropriations  are : 
By  act  approved  March  3, 1^1 13,0001 
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Money  Btatement. 

July  I,  IB85,  amoDnt  available $425  84 

Jnly  1, 188G, amooDt  exploded  dariuE  AbcoI  ^ur,  excla«iTB  of  liabililies 
oulMftnding  July  I,  W65 Mtt  00 

Juki,  1B86,  amonnt  Bvailftb'e 153  94 

Amoant  appropriated  by  act  approved  AnKOBt  6,  VSX 2,(100  00 

Amuiiut  available  for  fiscal  year  ending  June  30,  IStJT 2,153  24 

(  AmoniittbatcBUbenrofitabl.voip«ndediaflsca1yearei]dlDKJune30,1888      0,000  00 
<  Siibiulttod  la  oompliaooe  witb  reqniiemeatB  of  eccUoo  'i  of  river  aad 
I     liarbor  a«U  of  18t)6  and  ltJ6T. 


COHMERCIAL 

DuriDg  thefiaeal  yeartbreeeteamboata,  dTaniogfroni4  to  Gfeet,  loaded,  with corrr- 
iDy  cupoeiliea  of  from  ilOO  to  300  tons,  Dsvigated  UiiH  stream  from  December  to  Jnne, 
incluaive,  oorrfing  the  following  frcighU: 


,;  cotimated  toIm 


IMPSOTEMENT  OF  TALLAHATCHEE  BIVER,  MISSISSIPPI. 

The  headwaters  of  this  river  are  in  Tippah  and  CDioo  conuties,  Id 
the  northern  part  of  Mississippi.  It  Sows  in  a  sonthwesterly  direction 
antii  joined  by  the  Goldwater  Biver,  in  Q;iitman  Goanty ;  thence,  as  the 
main  stream,  it  flows  iu  a  sootherly  directiou,  and,  uniting  with  the 
Yallabasha  River,  Id  Le  Flore  County,  the  two  form  the  Yazoo  Biver. 

Ad  examination  was  made  by  the  United  States,  and  report  submit- 
ted in  Jaunary,  1879.  The  project  based  thereon  contemplated  the  re- 
moval of  snags.  SDBken  logs,  and  overhanging  timber  obstracting  low- 
water  navigalrion  from  its  junction  witb  the  Ooldwater  to  the  moutb,  a 
distance  of  165  miles^  and  also  the  removal  of  the  wrecb  of  the  steamer 
Star  of  the  West,  b'ing  in  the  channel  8  miles  above  the  month.  The 
estimated  cost  of  such  improvement  was  $40,000.  An  additional  ezam- 
ioation  was  made  in  1880  to  obtain  f^irther  information  in  regard  to  the 
river. 

Work  was  begun  in  1879  and  contiuaed  during  1880, 1881, 1882,  and 
1884.  Fart  of  the  appropriations  of  18^  and  1881  and  the  entire  appro- 
priation of  188^  (t  lO.UOU  in  alt]  were  expended  above  the  month  of  Cold- 
water  to  Batesvillc,  as  required  by  tbe  appropriation  acts.  This  por- 
tion of  tlie  river,  however,  was  not  inclnded  in  the  original  e8tlmat«  of 
cost. 

Tbe  work  done  has  resnlted  in  the  removal  of  a  lai^e  number  of  ob- 
stnictions  and  greatly  increased  the  capacity  of  the  river  for  navigation. 
Previous  to  improvement  the  river  was  navigable  frx)m  the  month  of 
Coldwater  to  tbe  Yazoo  about  six  months  of  the  year.  Boats  from  the 
Vazoo  are  now  enabled  to  run  to  Sharkey's  Landing,  100  miles  above 
;be  month,  during  the  entire  year,  but  rarely  go  above  that  point  at  any 
itage,  their  owners  claiming  tbat  toe  amount  of  commerce  will  not  justify 
^he  expense  of  a  longer  trip.  Many  dangerous  obstructions  yet  remain 
u  the  river,  the  removal  of  which  woni  I  greatly  benefit  navrgatloo. 
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New  obstructiou)},  caused  by  slidiue  und  caviug  banks,  are  aUoi 
aaliy  formiug,  and  iio  permaueiit  improvcuieut  can  be  effe<-.ted  od  dj 
accouDt.  It  IB  imi>ort8iit,  liowercr,  to  planters  anil  otliem  livingaki 
the  banks  of  tliu  liver  that  it  should  ha  kept  ia  good  uavigableoM 
tioD,  aa  it  is  tbc  only  available  outlet  for  their  products  aod  retan 
supplies. 

IHo  work  baa  been  done  since  oi>er<itiooa  were  suspeudcd  and  the  fad 
exhausted  Id  December,  1S84. 

With  the  amount  asked  for  the  fiscal  yenr  ending  Jane  30.  18S9,ili 
proposed  to  continue  the  removal  of  obstructious  from  tb«  cbAum-l  i 
banks  as  heretofore.  Should  the  whole  Hiuount  be  appropriated, 
vork  could  be  carried  on  in  both  sections  of  the  river. 

The  iormer  appropriations  are : 

By  act  oppiuved  March  3,  1S7S) IG.I 

By  not  approved  Jnne  14,  1880 . 

By  not  appi-oved  March  3, 18:^1 

By  net  pcuBcd  AuKuat  S,  1082 

By  act  approved  July  5,  1BH4 

Ainooutexpended  to  JaneSO,  1666 Hi 


HI 

Money  ttatemmt. 

Aimniut  a^pR>pT[ated  by  act  approved.  Aagnat  5,  1666 $3^* 

IAuiuant  (wliinated)  roquired  for  completii 
Amount  that  can  be  profitably  expended  In 
Siibmitlcd  in  oompliauce  witb  p—")—"- 
harbor  ncta  of  18B6  and  ieS7. 

COMMRSCIAL  STATISTICS.  ' 

The  rivei  haa  been  uaviKable  to  SliBTkoy'g  Landing  darjug  tt>«  eutire  0ecal  ji* 
Seven  eteanibnats  from  tti»  Yazoo,  drawiDK  fram  4  to  6  fe^t,  loaded,  Mid  with  oamic 
capacities  raiigiDg  from  150  to  300  tons,  pliedin  the  stream,  mHfcing  one  hnodiedal 
aljty-eight  tripn,  or  an  avoraKO  of  twenty-fonr  trips  for  each  boat.  Tbroe  of  !*• 
bouts  each  towed  a  barge  of  vM)  tons  capacity. 

The  following  freifchta  were  carried: 

Cattle faesd..  » 

Cotton bales..         K,0 

Cntton.ae«d sacks. .       SsiO 

Hides pannda..         ^M 

Wool do-..  X» 

TulJow do...         7,5* 

HogB head..  9 

Lnmber  and  timber feet,  B.  H  ..  l.fW,' 

Htavca namber..       411, M 

Wood corda-  * 

Betam  freights  of  irenHral  inerchandise  and  plantation  sapplies;  eatiDUrted  Tite 

irao.ooo. 


Tx5. 

lUPKOVEMEirr  OP  YALLABUSHA  RITBR,  MISSISSIPPI. 

The  Yallabaaha  is  a  Bmall  stream,  about  90  miles  io  leufrtb.  It  htf 
its  sonroe  in  Calhoun  County,  Mississippi,  Sows  through  Orenad*  ui 
Le  Flore  couoties,  and  unites  with  the  Tallabatchee  at  a  point  3  milv 
aboye  Greenwood,  forming  the  Yazoo  ^ver. 


,,CiOo^^lc 
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An  examinatioD  was  made  ia  1879,  and  the  plan  of  improvement  con- 
sisted in  the  removal  of  snags,  sunken  loga,  leaning;  timber,  &c.,  ob- 
strncting  navigation  f^om  Grenada,  Hiss.,  to  the  moutb,  a  distance  of 
63  miles.  An  examination  of  the  river  above  G-reuada  was  made  in 
1882,  and  that  portion  was  foand  to  be  narrow,  shallow,  and  much  ob- 
structed, and  was  not  considered  worthy  of  improvement.  The  Illinois 
Central  Railroad  Bridge  and  a  highway  bridge  crossing  the  river  at 
Grenada  are -barriers  to  navigation  above  that  point.  The  original 
estimate  of  cost  of  improvement  was  $7,000.  It  was  found,  however, 
tbat  additional  fnnds  would  be  required  from  time  to  time  for  the  re- 
moval of  new  obstructions,  caused  by  caving  banlis,  &c. 

The  improvement  was  begun  in  1881,  and  continued  during  1882, 1883, 
and  1884,  and  has  resulted  in  making  the  stream  navigable  during  five 
or  sis  months  of  the  year,  or  at  bieh  and  mediom  stages  of  water. 

Nothing  has  been  done  since  December,  1884,  when  the  available 
funds  were  eshansted. 

Shonld  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1888,  it  is  proposed  to  continue  the  removal  of  obstructions  from  the 
channel  and  banks  as  heretofore. 

The  former  appropriations  are : 

By  &ol  ftpproved  March  3,  1881 (3,500 

By  act  passed  AQgast  2,  1882 3,500 

By  act  approved  July  5,  1884 2,000 

Anonnt  expended  to  June  30,  1886 9,000 

COMMERCIAL  STATIBTICS. 

The  river  was  navigable  from  Grenada  to  the  month  during  about  six 
months  of  the  fiscal  year.  !tfo  steamboats  navigated  the  stream  within 
this  time,  and  no  reliable  commercial  statistica  could  be  obtained. 

Money  statement. 

Imoant  appropriated  by  set  approved  Angast  5,  1886 |2,000  00 

t  AmoanIthatcaabeproQtablypzpeQdediafisaiilyeareDdiDgJaue30,1883      5,000  00 
(  Submitted  in  compliance  with  requirementa  of  uotiou  2  of  river  ftnd 
(      harbor  oota  of  1B66  and  1867. 


IMPBOTEUENT  OF  STEELE'S  BAYOU,  UISSISSIPPI. 

This  bayou  is  a  tributary  of  Yazoo  Biver.  It  has  its  source  in  Swan 
jal^e,  Washington  Connty,  Mississippi,  fiows  ^in  a  southerly  direction 
larallel  to  the  Mississippi  Biver,  and  enters  tbo  Yazoo  about  12  miles 
,bove  its  month,  and  generally  it  is  not  navigable  except  when  the 
lississippi  River  is  high  enough  to  fill  the  lower  portion  of  the  bayoa 
rith  its  backwater. 

An  examination  was  made  by  the  United  States  in  1880.  'So  esti- 
late  of  cost  of  improvement  was  submitted  by  tbo  United  States  Eu- 
iDser  officer  in  charge,  bnt  his  assistant,  who  made  the  examination, 
eported  the  probable  cost  at  $14,960. 

The  only  appropriation  for  this  improvement  was  made  by  river  and 
arbor  act  of  July  5, 1884,  $2,600. 

oogic 
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The  work  doue  consisted  in  the  removal  of  the  principal  obatndia 
ouly.  Operations  were  began  at  the  foot  of  Swan  Lake  and  omtM 
dowQ-stream  to  the  month.  After  reaching  Mnrray's  Ferry,  lUMIl 
miles  above  the  month,  the  stream  was  at  such  a  high  stage  Uit*ri 
had  to  be  confined  principally  to  the  removal  of  leaning  lteeR,iii 
was  COD  tinned  nn  til  the  fnuds  were  exhansted.  This  work  bu  In 
fited  high- water  navigation  principally.  Mach  rematns  to  be  douli 
fore  navigationatmedium  stages  can  become  practicable  and  pnitM 

The  upper  part  of  the  bayon  and  the  bonlers  of  Lake  Waihii^ 
and  Swan  Lake  fnrnish  the  products  which  are  shipped  tima^i 
The  lower  portion  is  subject  to  overflow  from  backwater,  and  not  ■ 
land  in  the  vicinity  is  nuder  cultivation.  The  west  side  of  Lake  Wa 
ington  is  not  far  from  the  Mississippi  Biver,  and  a  branch  of  ttwlM 
ville,  JSew  Orleans  and  Texas  Railroad  extends  from  Greenville  al 
to  near  Issaquena  County  line,  whence  it  will  probably  be  contiiai'i 
the  main  line  near  Boiling  Fork.  This  is  located  between  SvuU 
and  Lake  Washington,  and  will  no  doubt  absorb  mach  of  the  caafl 
fxade  that  would  otherwise  be  tributary  to  Steele's  Buyoo. 

N'othing  has  been  done  since  operations  were  suspended  in  Febis 
1^85,  for  the  lack  of  funds. 

With  the  amount  asked  for  the  fiscal  year  ending  Jane  30, 18SS,il 
proposed  to  continue  the  removal  of  obstrnctioDS  i^m  the  (^aniieli 
banks  as  heretofore. 

JIfoncy  atatemvnt. 

Jnlyl,  1885,  amonnt  available I* 

J11I7  1,  1SH6,  amoDDt  eipended  dnring  flacAl  year,  exolnmve  of  liabililiM 
ontsiandiiiE  Jalj  1,1865 ■ 

July  1, 1886,  amoQD't  Bvulable J 

Ainonat  appropriated  by  act  approved  Angoet  5, 1886 li* 

Amonnt  available  for  the  flsool  year  ending  Jane  30,  IS87 V 

(  AmoDnt  that  nan  be  profltably  expended  inflBaBlycareaduiK  JonsSO,  1888     ii" 
i  Submitted  In  complionae  with  requirementa  of  eeotioti  Sof  rivor  and 
(     harbor  acta  of  1^  and  ISST. 


The  bayoa  waa  navigable  from  Febmaiy  to  Hay,  inclnalve,  dnrii:^  tba  f^jf 
year.  One  Hteamboat,  of  200  tona  and  drawins  3}  feet  loaded,  towing  a  bup*' 
tona,  drawing  4  feet  loaded,  mode  4  trips  into  the  etreain.  Anothar  eteanbii^^ 
tons  and  drawing  3)-  feet  loaded,  towing  three  barges,  one  of  SOU  tons  and  theo" 
300  tone  each,  drawing  from  3}  to  K  feet  of  water,  made  9  trips. 

The  following  lieigEta  were  ooiried : 

Cotton bolM.-  J' 

Cotton-ieed aocki-  *| 

Uidea ponnda..  - 

Wool do...  \ 

Cattle head.. 

Hogs do...  ^ 

tamber  and  timber feet,B.  H.-  3,<K 

Wood cords..  I' 

Retom  flights,  oonsiBtiag  of  generMl  meioboDdiM  and  plantation  aappliea,  , 

eetimated  value «* 


itizecoy  Google 
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T17. 
IMPROVEMENT  OF  BIG  BLACK  RIVEE,  MISSISSIPPI. 

This  stream  rities  m  Webster  and  Cbootaw  counties,  Misaisaippi,  flowa 
ID  a  general  south  westerly  diiectiou,  and  enters  the  Klissisaippi  Biver  at 
Grand  Uulf,  Miss.,  having  an  estimated  length  of  about  400  miles. 

The  bridge  of  the  Louisville,  New  Orleans  and  Texas  Railroad,  about 
15  miles  above  the  mouth,  and  that  of  the  Vicksburg  and  Meridian  Kail- 
vay,  alwut  90  miles  above  the  mouth,  neither  having  draws,form  ob- 
structions to  free  and  safe  navigation  at  all  stages  of  water.  Two  high- 
way bridges  without  draws,  respectively,  25  and  7S  miles  above  the 
mouth,  also  form  barriers  to  navigation.  The  river  above  the  first  rail- 
road bridge  at  present  is  navigate^  only  by  flat-boats  carrying  staves, 

Old  settlers  assert  that  previous  to  the  building  of  the  railroads, 
large  quantities  of  cotton  and  produce  were  shipped  annually  down 
the  river  in  flat  and  koel  boats,  and  it  is  probable  that  if  the  bridge 
obstmctions  were  remedied,  and  the  bank  and  channel  obstructions 
removed,  at  least  a  portion  of  the  commerce  of  the  country  bordering 
the  river  would  find  a  way  to  market  by  this  ronte  to  the  Mississippi' 
Biver.  Owing  to  the  comparatively  short  distances  between  points  on 
lower  Big  Black  River  and  the  different  railroads  which  border  and 
cross  it,  as  well  as  its  proximity  to  the  Yazoo  River  at  Satartia,  it  is 
impossible  to  form  any  estimate  of  the  benefits  to  be  derived  from  the 
thorough  improvement  of  the  river  between  Co.'i's  Ferry  and  its  month. 

An  examination  of  the  stream  was  made  by  the  tTnite<l  States  in 
1881,  and  the  project  for  its  improvement  contemplated  the  removal  ot 
sna^,  logs,  overbanging  timber,  and  several  wrecks  obstructing  navi- 
gation, from  the  mouth  to  Oox's  Ferry,  a  distance  of  ISO  miles,  at  an 
estimated  cost  of  $32,000. 

The  only  appropriatiou  for  this  Improvemeat  ($5,000)  was  made  by 
river  and  harbor  act  of  July  6,  1881.  Operations  were  begnn  at  the 
month  in  October,  1884,  and  coutinned  up  stream  for  a  distance  of  75} 
miles.  This  work  resulted  in  the  removal  of  the  principal  obsCrnctions 
from  the  banks  and  obanuel,  and  greatly  increased  the  facilities  for 
uavigatioD  on  that  portion  of  the  river  in  which  it  was  done. 

No  work  was  done  during  the  fiscal  year,  as  the  balance  available 
was  iDsnfflcient  to  resume  operations,  if  it  had  been  considered  advisa- 
ble to  do  so. 

While  the  present  artificial  ohstmctiona  remain,  the  stream  will  be 
obstructed  atallstages,  hence  the  removal  of  natural  obstrnctions  would 
only  facilitate  flaMwat  and  stave-boat  navigation.  For  these  reasons 
it  is  thought  that  for  the  present  no  additional  funds  are  repaired  for 
the  improvement  of  this  river. 

Money  statement. 

Jnly  1,  ISH6,  ftmoDDt  ftvailable $879  73 

J11I7  1, 1886,  smoont  expended  during  fisokl  yeu,  exalnsiTe  of  lUbilitlea 
ootatonrlingJolyl,  1«« QSl  35 

Jnly  i,  1886,  anoant  Available S68  36 

Amonnt  appropriated  bf  not  approved  AngDBt  5,  1886 6,00^  00 

Amount  available  for  fleoal  jear  ending  Jane  30, 1887 &,258  3g 

(  Amoant  (estimated)  required  for  completion  of  existing  project 3!t,000  00 

i  Sabinitted  in  compliance  with  reqiiirementB  of  section  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 


ogle 
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DnrtDg  thu  fiscal  year  MX  boat-loads  of  ataves,  aggregating  a  to[«l  nnmberotiliM 
S00,000,  were  brought  out  of  tbis  stream.  Tbesft  boaU  are  from  120  to  175  fwt  Si^ 
by  25  feet  wide,  and  have  an  average  dranght  of  water  of  7  feet  loaded. 

A.  email  Bteaiiiboat,  with  a  carrying  capacity  of  abont  ISO  tons  and  drawing  iti^ 


3  feet  of  watJ^T  louded,  made  three  trips  into  the  lower  river  diirJDK  Junt,  la*Ki{ 
her  chimney  to  pass  ntider  the  Lonisville,  New  Orleans  and  Tex&a  Kailro  '  "  '~ 
Thie  boat  brought  ont  abont  400  saoks  of  ootton-seed,  and  oarried  hi 


her  chimney  to  pass  ntider  the  Lonisville,  New  Orleans  and  Tex&a  I 
This  l>oat  broughtoDtabont400  8aoksofootton-Beed,andOBrrr    ' 
consisting  of  general  merchandise  and  plantation  RnppIiflB. 


T  18. 
lUPBOTEMENT  OP  BIO  HATCHEE  RIVER,  TENNESSEE. 

This  liver  haaitssoarceio  N'ortbeaatem  Mississippi,  flows  io  anon 
westerly  and  tbeo  westerly  direction,  thronch  tile  most  prodnnit 
region  of  West  Tennessee,  and  enters  tbe  Misfiissippi  Itiver  at  thejv 
tion  of  Lauderdale  and  Tipton  counties,  Tennessee,  aboat  50  milefi  \ 
river  above  Memphis. 

Aq  examination  of  tbe  stream  was  made  by  the  United  SUttii 
1879.  TUe  project  for  its  improvement  contemplates  the  remonl  ■ 
logs,  snags,  leaning  timber,  &c,  obstructing  navigation  fix>ni  Boliit 
Tenn.,  to  tlie  mouth,  a  distance  estimated  at  240  miles.  Tbis  «oit 
render  the  river  navigable  for  light  draught  boats  tbrougbout  the  jtM 
Tbe  estimated  cost  of  tbis  improvement  was  930,000. 

Tbe  improvement  of  this  stream  was  begun  in  1880,  and  contiov 
daring  1^1, 1882,  and  1881.  Before  its  commencement  oavigatioii  n 
almost  impossible.  The  work  done  has  benefited  commerce  by  alle( 
ing  the  shipmeDt  of  products  by  river,  whereas  previously  tbe  railitoi 
hwl  a  monopoly  of  the  carrying  trade. 

Nothing  has  been  done  since  the  work  was  suspended,  ou  aoconntt 
high  water,  in  February,  1885,  the  balance  available  being  insnfficia 
to  resume  operations  iu  the  stream. 

With  tbe  Hiuount  asked  for  the  fiscal  year  ending  Jane  30, 188S,  iti 
proposed  to  continue  the  removal  of  cbanuel  and  bank  obstrQctiODai 
heretofore. 

The  former  appropriations  are : 

By  act  approved  June  14,  1860. |I0,WI 

By  act  approved  March  3,  ItjSl 3,6l»i 

By  act  passed  AuEast2,  1HH2 z,ll»* 

By  act  approved  Jnly  fi,  1884 2,5ft' I 

Amount  expended  to  Jane  30, 1886 I4,<tS' 

Money  statement, 

July  1,  1885,  amonnt  available |»et 

July  1,  I88G,  amount  expended  during  Sacal  year,  exolnsivo  of  liabilitioa 
ODUtaodiug  July  1,  1885 ^S 

July  1, 1PB6,  amonut  available , SO* 

Amount  Appropriated  by  act  approved  August  5,  18<W 3;,O0il 

Amonut  available  for  fiscal  year  ending  Juno  30,  1687 3,:tSt 

{Amount  (estimated)  required  fur  completion  of  exintiuK  project. H,aM' 
Amounttliatcanboprolilablycspuudcdiuliscalyearendlug  JunoSO,  1888      cLOM' 
Submitted  in  complinoce  wiib  requirements  of  seotion  'Z  of  river  and 
harbor  ante  of  Itm  and  1807. 
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COMUKKCIAL  STATISTICS. 

The  boata  in  this  atTeam  ply  np  and  down,  dischargiiiK  a  largo  proportion  of  their 
tieigbta  at  the  railroad  crDgainff,  and  inakiiigofcaBioualtripH  t4)Meu)plii8,h<)D(iefnU 
oommercial  atatUticB  conid  not  be  obtained.  It  has  been  odcertaiiiiMl,  tiowever,  that 
theriTerwiisnaTigableforabontMTenmontluof  tbe flecal  y ear.  Three  eteamboata, 
thiee  tngs,  seven  bargee,  and  namerooB  wood-rafts,  drawing  from  2  to  4  feet  of  water, 
navigated  it  daring  that  time,  the  steamers  having  capacities  of  from  100  to  125  Ions 
each,  and  the  barges  50  tons  each. 

The  following  freights  were  carried  t 

Cotton bales..  6,000 

Cotton-seed sacks..        25,000 

Staves number..  1,200,000 

Lnmbcr feet,B.M.-      900,000 

Wood corda..       20,000 


T.Q. 

IMPEOVEHENT  OP  SOUTH  FOBKED  DEEB  EIVEB,  TENNESSEE. 

This  river  beads  in  McNatr;  and  Henderson  coantieM,  Tcnneaaee,  and, 
flowing  in  a  general  nortliwesterly  direction,  joins  the  main  Forked  Deer 
Biver  8  miles  below  Dyersborg,  Teun.  The  c6mmerce  of  the  conntry 
throngh  whiuh  it  passes  is  considerable,  and  before  the  introduction  of 
railroads  was  carried  npon  thia  stream  to  tbe  Mississippi  Biver.  Of 
late  years,  however,  the  railroads  have  diverted  the  transportation  of 
a  large  portion  of  the  products  in  other  directions.  Two  railroads  and 
five  connty  bridges,  all  without  draws ;  a  log  boom  at  Hosier  Mill;  about 
100  miles  above  tbe  moutb,  and  a  brush  dam,  13  miles  below  Bell's  Depot, 
and  about  130  miles  above  the  month,  which  deflects  the  main  body  of 
the  river  into  an  artificial  channel  for  the  use  of  private  parties,  all  form 
serions  obstractions  to  the  navigation  of  this  river.  Owing  to  these  ob- 
structions, the  navigation  is  principally  by  means  of  flat-lwats  that  can 
pass  under  the  bridges. 

An  examination  of  the  river  was  made  by  the  United  States  in  1880, 
and  tbe  project  for  its  improvement  contemplated  the  removal  of  sosgs, 
logs,  leaning  timber,  and  similar  obstructions  to  navigation,  at  an  esti- 
mated cost  of  919,250.  The  original  plan  contemplated  improving  the 
river  &om  Sharon  to  the  month  (about  114  miles),  only,  but  operations 
have  been  carried  np  tu  Jackson,  Tenn.,  tbe  head  of  navigation,  81  miles 
above  Sharon. 

Work  was  carried  on  daring  1883  and  1884,  and  a  large  number  of  ob- 
structions, principally  overhanging  timber^  were  removed  between  the 
month  and  Jackson,  which  greatly  increased  the  facilitieit  for  naviga- 
tioD.  As  long  as  the  artificial  obstractions  remain  tbe  whole  river  can- 
DOt  be  made  navigable  for  steamboats,  but  the  portion  below  the  lower 
obstruction,  about  100  miles  above  tbe  month,  and  tbe  reach  from  Bell's 
Depot  to  Jackson,  abont  60  miles,  can  be  improved  lo  tbe  interest  of 
steamboat  navigation. 

Kothing  has  been  done  since  December,  1884,  when  the  funds  for  this 
improvement  were  exhausted. 

Shoold  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1688,  it  is  proposed  to  continue  the  removal  of  obstractious  from  the 
channel  and  banks  as  heretofore. 

The  former  appropriations  are : 

By  act  passed  Angast  2,  1882 t3.W)0 

By  act  approved  Jnly  5,  18114 8,000 

Amount  expended  to  Jnne  30,  ISae 5,000 
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Monej/  statement. 
Amonnt  approprUted  by  a«t  ftpprored  Angnat  5,  1886 9&.HI 

{Amcinnt  (estimBted)  naniredfor  completion  of  existing  pntieot 9,Stl 
AiD0imttbfttcaabepront&bl7expei)d»dlnfiMalyeftreadiiigJ'iiiie30,l£BB     i,<Mt 
SnUmltted  in  compiiat>ce  with  requiremeula  of  seotiou  X  of  riv«r  uid 
harbor  aot«  of  1866  and  1667. 

COmaBdAL  BTATUTICB. 

Daring  the  fleoal  year  the  stteam  was  navigable  from  Daoeniber  to  Jana.  IUm 
merce  iraa  carried  on  principally  by  ataamlioat,  drawtn;;  3  feet  of  irmibet,  aadnft 
The  folloiriiig  were  brooght  ont  of  the  river: 

StavM ntunber--      Ktl 

Lnmb« toet,  B.  M..  l,M.a 

Wood oonU..        M 


WATER-OAtTGES  OH  THE  MISSISSIPPI  RITEBAND  ITS  PKINCIPAI<  TUS 


By  joint  resolation  of  Congress  approved  February  21, 1S71,  tbeSn 
retfury  of  War  vas  directed  "  to  have  water-ganfres  established  and  diq 
observations  made  of  the  rise  and  f^ll  of  the  Lower  Mississippi  ffin 
aud  its  ebief  tributaries  at  or  iu  the  ricinlty  oP  certain  specified  poiHi 

During  the  fiscal  year  daily  observations  have  been  made  at  the  U 
lowing  stations : 

Alexandria,  La.,  on  Bed  Biver ;  Baton  Bouge,  La.,  on  If  imisHiia 
Biver;  Cairo^Ill.,  at  junclion  of  Mississippi  and  Ohiorivers;  CarralltM 
La.,  on  Mississippi  Biver:  Florence,  Ala.,  on  Tennessee  Kiver;  F« 
Leavenworth,  Kans.,  on  Missouri  Biver;  Helena,  Ark.,  on  Missisaff 
Biver;  Jackson  port.  Ark.,  on  White  Biver;  Lake  Providence,  Jm^* 
Mississippi  Biver;  Little  Bock,  Ark.,  on  Arkansas  Biver;  Looisnllt 
Ky.  (two,  upper  and  lower),  on  Ohio  Biver;  Memphis,  Tenn.,  on  to 
sissippi  Biver;  mouth  of  White  Biver,  Arkansas,  on  Mississippi  Binf: 
Nashville,  Tenu,,  on  Camberland  Biver;  Natchez,  Miss.,  on  Hiasissiif 
Biver;  Bed  Biver LaQdina;,La.,oiiMissi8sippiBiver;  Saint  Ijonts,Mt. 
on  Mississippi  Biver;  ana  Vicksbur^,  Miss.,  on  Mississippi  Kiver. 

Tbese  gauges  were  established  by  Maj.  William  E.  Merrill,  Coipt^ 
Bngineers,  during  the  latter  part  of  1S71,  except  those  at  Carrollton,  Li. 
established  January,  1872,  and  at  Nashville,  Teuo.,  August,  1873. 

Begnlar  observadous  were  commenced  at  each  station  as  soon  as  Ik 
gauge  was  established,  and  have  been  continned  regularly  since,  so  tU 
a  complete  record  of  daily  leadings  at  all  the  statioua  (with  a  feir  n 
ceptions),  has  been  obtained  from  January,  1872,  to  the  iireseut  ti*^ 
Id  1881  bulletin -boards  were  erected  at  all  stations  on  tlte  MjsMiisiil^ 
for  the  purpose  of  giving  to  steamboats  the  stage  of  water  each  num 
ing. 

Daring  the  fiscal  year  the  gaages  at  the  following  points  have  been* 
8pect«d  either  by  myself  or  under  my  direction :  Memphis,  ViclEsbBit 
Oarrollton,  Loaisville,  Nashville,  Florence,  Jacksonport,  Little  B/A 
and  Alexandria. 


itizecoy  Google 
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A  new  gange  was  pat  up  at  Jacksonport,  and  tbe  high-water  itectiou 
of  the  gauge  at  NashvOle  was  recouBtmoted  and  new  bench-marks  lo- 
cated and  marked.  In  addition  to  the  above  the  Mississippi  Bircr 
Commission  has  inspected  the  ganges  on  the  Minsissippi  Biver  and 
made  tbe  necessary  repairs.  Becords  of  the  daily  readings  of  the 
gauges  have  been  famished  the  Mississippi  Biver  Commission,  and  a 
copy  of  the  Carrollton  gauge  record  has  been  furnished  the  assistant 
engineer  in  local  charge  of  tbe  examination  and  survey  of  the  South 
Pass  of  the  Missiasippr fiiver.  Hydrographe  of  all  gauges  were  made, 
bnt  retained  in  this  ofSce. 

Copies  of  the  gauge  records  at  all  the  stations  are  transmitted  here- 
with. 

In  accordance  with  the  joint  resolntioQ  approved  February  21, 1871, 
referred  to  above,  the  snm  of  (5,000  was  to  be  appropriated  annually 
for  these  gauges.  As  no  appropriation  was  made  for  the  past  tlsc^ 
year,  and  the  amount  available  was  not  sufficient  to  maintain  all  tbe 
gauges,  the  Mississippi  HiverOommiBsion  has  paid  tbe  observers  at  tbe 
gange  stations  on  the  Mississippi  Biver,  to  prevent  the  suspension  of 
those  important  observations. 

Mon^  statement. 

jDly  1, 1885,  tuuonut  ftvtkilAble ^,117  03 

JdI;  1, 1886,  amannt  expended  dating  flaul  rear,  ezdcuiva  of  liabilities 
oatatandlng  July  1, 1685 i 1,866  33 

Jalyl,  1886,  unooDt  Available 251  14 

AmoaDtappropTifttedby  act  approved  Angoat  5,  I8iMi.... 6,000  00 

Aoionnt  available  for  flaoal  year  ending  Jane  30,  IBSl 5,351  14 

t  Amonntthat  can bepro&tablvezpandedlnflsoalyearendiDgJaneSO,  1888      5,000  00 
<  Submitted  in  oomplianee  with  reqntrementa  of  BCCtion  S  of  river  and 
/      hnrbor  aota  of  laS6  and  1867. 


Compariton  of  Jlooi  of  lS8i6  wlA  kigkeit  mittr prtBlouiljf  raeordti  at  tkeiifftrtmlMtationi. 
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APPENDIX  U. 


BEPOBT  OP  CAPTAIN  H.  S.  TABER,  CORPS  OF  ENaiXKERS,  OFFICES  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENbINO  JUNE3U,  IfWC,  WITB  OTHEB 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOTEUENTS. 


1.  BemoviDg  obBtmotlona 

Biver,  Arkanftaa. 

2.  ArkaDsuRiTeratPineBlDff.j 
'i.  Black  Itivec,  Arkanua  and  Hlasoari. 
4.  White  Eiver,  ArlcMuas. 


0    Snrvey  of  Arltansaa  River,  ArkauBaai  r  10.  Coutinnation  of  tbe  survey  of  Arkan- 
IVom  Little  Rock  to  its  month.  aaa  River  from  Wicbita,  Kansas,  to 

I  Fort  Gilison,  ladiau  Tenitoiy. 


UNITED  States  (Inqineer  Oppicb, 

lAttle  i£ocit,  Ark.,  JvJy  1,  1S86. 
Gbhebal:  I  have  tbe  honor  to  transmit  herewith  the  annaal  reports 
for  the  fiscal  year  ending  Jane  30,  1886,  upon  the  works  nntler  toy 
charge. 

I  am,  general,  very  respectfully,  your  obedient  servant, 
H.  8.  Taber, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 
Chief  of  Engineers,  U.  8.  A. 


BEHOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER,  ARKANSAS. 

Ae  the  flrst  expenditare  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  con- 
dition of  the  navigable  portion  of  this  stream  j  but  from  the  delta-like 
npper  reaches  it  may  be  inferred  on  very  substantial  grounds  that  shifting 
sand-bars,  numerous  drift  piles,  and  dnngerons  snags  characterized  the 
obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and  rock  shoale, 
with  a  few  snags  and  many  overhanging  trees,  constituted  those  of  the 

1371 
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upper  reaches.    The  nanietoue  eo-called  steamboat  ^rave-yaidc  set 
pointed  oat  t^  old  pUots  support  this  idea. 

Snch  anuof^  reports  of  theOliief  of  En^neers  as  I  have,  datingfaa 
1873,  together  with  House  Ex.  Doc.  So.  64,  Forty-eigbtb  GouKTeee,int 
sesaioD,  indicate  that,  except  at  a  few  places,  such  as  Pioe  Blof^  AiL 
and  Fort  Smith,  the  genwal  plan  of  improvement  has  consisted  ■ 
snagging  operations,  which  includes  cntting  ovorhangJDg  trees  audi 
bnilding  wing-dams  to  improve  the  shoals,  tbe  idea  being  to  iflM 
temporary  relief  to  navigation  nutil  complete  surveys  staoald  rendsE 
possible  to  project  a  plan  for  the  radical  and  permanent  JmprovfBHl 
of  the  navigable  portion  of  the  entire  river.  For  the  exceptions  bbbI 
attention  is  respectfblly  invited  to  reports  opon  those  apedal  esM 
The  appropriations  have  been  ma<Ie  sometimes  for  tbe  entire  navifiA 
reach  and  sometimes  for  certain  sections.  The  grand  total  of  all  tkM 
appropriations  np  to  Jane  30, 1»86,  amonnts  to  $420,376.87.  Of  lis 
there  had  been  expended  to  Jnne  30, 188S,  (340,214.35,  exclnsin  ri 
certain  sums,  aggregating  over  $100,000,  that  were  appropriated  vil 
the  Mississippi  and  Mjesonri  rivers,  so  as  not  readily  to  be  detenniMi 

The  most  permanent  result  of  all  tbis  expenditnie  consists  in  aeois 
(tf  maps  made  by  9.  T.  Abert  from  a  sarvey  of  the  river  from  FortGft 
son,  IndianTerntory,toBigBoc&,Arkan8ae,3  miles  above  IjittleBoA 
Ark.,  in  tbe  year  1870.  From  tbe  nature  of  the  case  the  balfuice  of  Ik 
work  has  been  each  year  a  repetition  of  that  of  precediDg  years. 

One  iron-hnlled  snag-boat  and  one  ligbtdrangbt  wooden  soag-bcA 
witb  alt  the  appliances  necessary  for  snagging  operations,  weie  ft 
visible  signs  of  tbe  balance,  while  tbe  gratitude  of  those  iDterested  ■ 
tbe  navigatioD  of  the  river  for  a  navigation  rendered  yearly  lessMi 
less  dangeroos  by  the  operations  of  these  two  boats  is  the  only  evide« 
existing  and  the  only  evidence  to  be  expected  of  work  that  most  h 
done  in  a  stream  tike  this  nntil  by  some  system  of  permanent  imiKVit 
ment  caving  banks  no  longer  exist  and  the  annual  quota  of  snagBiiv 
longer  fnmishcd.  Stean],boat  grave-yards  have  been  rendered  a  maOs 
of  tradition,  and  yet  July  1,  1885,  found  tlie  entire  reach  of  river  frN 
Fort  Gibson  to  its  mouth  full  of  snags,  despite  the  effective  serviced 
two  snag.boats  during  the  season  of  1884  and  1685.  These  sDagBU 
been  brought  by  the  spring  rises,  and  while  not  so  nnmeroas  as  un^ 
owing  to  ^e  care  taken  to  cut  trees  npon  caving  banks,  yet  snffldwlf 
so  to  seriously  interfere  witb  the  free  navigation  of  the  river. 

Only  $7,297.21  remained  for  ose  during  tbe  fiscal  year  ending  Jw 
30, 1886.  It  was  therefore  not  possible  to  afford  the  necessary  aidk 
navigation.  At  extreme  low  water  in  October,  1885,  the  light^draoflE 
boat  worked  a  month  upon  the  worst  reaches  below  Little  Bock,  ajdni 
navigation  at  a  critical  perjod.  It  was  expected  to  work  tbe  samebtf 
abont  a  month  in  the  reach  from  Fort  Gibson  to  Little  Eock,  bat  U 
hall  was  found  too  rotten  to  risk  further  nse  of  the  boat  with  bermli 
ble  upper  works.  As  the  iron-hulled  boat  drew  toomncb  waterfortiiP 
reach,  uotbing  conld  be  done  for  it.  Indeed  the  chimneys  of  the  iis 
boat  are  too  dangerous  to  warrant  using  that  boat  without  repjia 
Six  thousand  two  hundred  and  thirty-one  dollars  and  eleven  cents  w 
expended,  therefore,  during  the  year  ending  June  30,  1S86,  for  reptiu 
and  running  expenses  of  the  Wichita  and  in  tbe  care  of  plant. 

The  futuri;  of  the  appropriation  for  this  bead  for  the  year  ending  Jiv 
30,  I88ti,  baa  been  fhiught  with  very  grave  consequences  to  tbe  interaB 
of  iiuvigatiin. 

In  February,  1885,  the  river  was  practically  a  great  free  highway ^ 
commerce  from  its  mouth  to  Fort  Gibson,  and  could  easily  have  bm 
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ept  so  at  medinm  atage  of  water  (not  the  year  roaud,  od  acconnt  of 
irs)  had  936,000  been  available  Ab  it  io,  boats  have  picked  their  wa; 
iroQgh  8ua|^  in  an  sncertain  way.  One  has  been  sank,  and  others 
imaged,  and  confidence  in  river  navigation  destroyed. 

While  no  permanent  resnlts  can  be  secured  except  by  carrying  oat 
le  details  of  the  plan  submitted  in  my  last  annual  report  for  the  per- 
lanent  improvement  of  the  river,  yet  until  that  is  accomplished  there 
lonid  be  an  assured  annual  appropriation  to  keep  the  river  &eeof 
lags,  in  the  interests  of  the  constantly  increasing  commerce,  of  at  least 
35,000. 

As  to  eommercial  statistics,  please  refer  to  tlie  bead  "  Survey  of  the 
.rkansaa  River  fh>m  Little  Bock  to  its  month,"  in  addition  to  what  is 
iveo  below. 

In  two  years  there  has  been  a  most  remarkable  interest  developed  in 
idnstries  of  all  kinds,  and  tbis  State  is  like  a  young  State  in  many  re- 
lecta. 

The  people  are  awake,  bat  as  yet  do  not  present  facts  as  to  commerce 
lat  mUly  are  to  be  had,  bo  that  all  that  appears  here  is  much  below 
bat  ooald  be  given,  and.  which  will  appear  as  soon  as  systematic  reo- 
rds  are  kept. 

Since  but  (19,875  was  appropriated  by  act  approved  August  5,  1886, 
le  river  will  become  bo  obstructed  that  it  will  require  at  least  950,000 
>  maintain  a  channel  during  the  fiscal  year  ending  June  30, 18S8. 

The  amount  (975,000)  appropriated  by  act  approved  August  5, 1886, 
1  too  small  to  have  any  appreciable  effect  in  reducing  the  amount  of 
lagging  operations  required  dnrlug  the  years  ending  June  30, 1887,  or 
iS8. 

Prompt  attcDtioa  to  the  permanent  improvement  would  save  these 
eavy  outlays  for  saaggiog,  that  have  to  be  repeated  annually  to  keep 
le  channel  open. 

Attention  ia  specially  invited  to  this  matter,  as  there  is  a  great  chance 
ere  for  practical  economy,  bo  far  as  tbia  river  goeA. 

Moneg  statement. 

Hjl,  1B86,  kmoant  aTBilBMe f7>631  91 

ily  1, 18S6,  Bmoimt  expeaded  during  fiMal  year,  exolosive 

ofliabUitlesontsUadingJaty  1,  ISdS 16,331  11 

ily  1, 1886,  ontotaDdiniToBbUitleB 297  00 

6,618  U 

ilyl,  1886,'wnoaiittt¥ai]«bl(i 1,310  10 

moaat  appropriated  by  act  spproTed  Angust  S,  1886 19,876  00 

moDDt  available  for  fiscal  year  ending  Jano  30,  1B67 21,186  10 

Amonnt  (estimated)  required  for  completion  of  exiating  project  annoally 

nnUl  permanent  improrements  are  effectively  begun 3S,000  00 

Amoantthataanbe proBtubly  expended lufiBca[yearendingJune3a,18B8    60,000  00 
Submitted  In  compliance  wltti  requiremeuta  of  section  S  of  rirer  a^ 
harbor  act«  of  18G6  and  1667. 

efxmBb  accodkt,  Buovma  onarBUcnoKs  IK  askahus  uvxa,  AUkaHiAa  add 

KAKSA8. 

ay-rolls,  UboT,  Ac, |6,G04  86 

[ibsistenoe  suppliea 315  16 

eneral  aappliea 177  31 

raveling  expenses •••  30  08 

tatlonety 6  14 

nel 136  17 

ffloerent 60  00 

relgbt  obafgM »..^ 1  GO 

TWal •.381  11 
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COHMEBCtAL  STATISTICS. 

The  commerce  referred  to  hore  relates  priooipally  totberekolt  betweealillliM 
and  Fort  Bmitb,  nbere,  owing  to  the  incomplete  itaM  of  the  maiM,  do  prorioato 
yet  lieen  made  for  anything  bat  Hnagging  opeiations. 

Office  of  Jxhehts  &  Farkib, 

COTTON-BUTBBS  AND  GSKSRA^  MutCBAlRt, 
Pari*,  Art.,  Jmlg21,m 

DbarSib:  OnrHr.  E.E.  Jenkins  isoat  of  ptaoejoet  now,  atul  left  theinfbmn 
uked  forfn  yonrsof  Slat  luBtaat  for  na  todeliver;  and  onr estimate ebow^»nM>' 
mat«ly,  $150,000  goods  sold,  3,246  bales  cotton  bonght,  1,160,000  pounds  nMRbnik 
received,  excInBive  of  biuiaess  done  by  fonr  blacksmith  shops,  one  good  flooiiii(ri 
grist  mill,  three  steam  oottou-ffias.  i 

All  oar  houses  except  one  ahipped  some  cotton  b;  river  last  saaaon,  and,  wiAa 
ilTor  naTigation  from  Octobet  1,  1685,  to  February  1,  1886,  25  per  cent,  of  IbetMi 
was  shipped  by  boat.  About  40  per  cent,  of  the  freights  leceivetl  tbis  year  [IS 
have  been  by  river,  and  with  good  navigation  the  year  lonnd  90  per  cent.  o(  M^ 
received  and  shipped  bv  oar  town  wonld  be  b^  boat. 

The  differenoe  in  freights  by  liver  and  rail  is  aboatSO  to25  ceata  per  hnndnii 
favor  of  river. 

From  best  showing  we  can  get  from  other  points,  asked  for,  we  give  Bbont  Boli 
of  ponndeftalKhta  received  and  bales  cotton  shipped,  and  you  CM)  pntratafioiiii* 
ment  above  to  arrive  at  value  of  bnelDess. 


Looslitj. 

S3SS 

CM 

BoMTlUe 

IH^OM 

too,m 

Ma 

I" 

• 

?S!5rf?.?ffi 

Chail«st«n  does  about  20  per  cent,  less  business  than  onr  town.  i 

Have  been  unable  to  get  anything  from  Magaiine  and  Booneville,  bothofvkik 
may  be  considered  rivet  towns  and  do  a  considerable  bnsincas. 

Hoping  oor  efforts  may  prove  of  valne,  and  Joining  yon  in  an  earnest  wishferW 
ter  river  facilities. 

We  sabecribe  ourselves, 

JEmuKS  &,  P*un 
Hr.  C.  T.  Walker. 


Dardanblle,  Abx.,  J«Ijr37, 1» 

Dear  Sir  :  In  answer  to  your  request  for  estimate  of  hnsinees  at  th«  port  oT  IW 
danelle,  I  have  the  pleasure  to  give  yon  the  following  flgntea,  which  may  be  itlii' 
on  as  a  close  estimate  of  the  present  nnsiuess,  to  wit : 

Cotton,  16,000  bales,  valnedat...' IM* 

DrMsed  lumber.  2,000,000  feet OT*, 

Wool,  hidPB,  nnd  furs !l,li| 

Wheat  and  oom H.0 

Cotton-Bced,  1,000  tons a,»l 

Variona  conutry  produce ., S,# 

Cattle,  sbeep,  and  horses — ftlV 

General  merchandise,  imported 6tt(* 

With  a  river  navigable  at  all  seasons  of  the  year  the  ex)K>rfs  of  cotton,  etim,id 
cattle  may  be  incteaaed  ^0  per  cent..  The  shipments  of  lumber  wonld  be  ineiMM' 
100  per  ciat. 

These  figures  have  been  arrived  at  eaiefully,  and  may  be  regarded  as  reliable 
Yours,  tmlf , 

Jahes  K.  Ftui 

Mr.  C.  T.  Walker, 

UttU  Bode,  Ark. 
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[MPROVEMENT  OP  ARKANSAS  KIVEB  AT  PINE  BLUFF,  AHKANSA8. 

This  reach  of  river,  wbich  lies  in  the  vicinity  of  Pine  Bluff,  Ark.,  was 
ill  a  very  bad  condition  prior  to  any  attempts  at  improvement.  At  one 
point  a  cut-off  was  threatened  which  would  change  the  slope  of  the  river 
from  threefonrths  of  a  foot  per  mile  to  4  feet  per  mile.  At  another 
point  a  bad  bar  iuterfered  with  navigation  at  low  water,  aud  in  the  sharp 
bend  in  front  of  the  towi)  of  Pine  Bluff  the  river  was  eroding  the  banks 
with  ft  rapidity  that  threatened  to  sweep  the  town  from  existence.  The 
original  project  proposed  to  accomplish  three  objects,  viz : 

First.  To  protect  the  river  banlt  in  front  of  the  town  from  fnrthor 


Second.  To  rectify  the  course  of  the  river  in  the  bend  above  town  in 
order  to  remove  a  bar  now  existing  there,  •  •  •  and  also  by  dimin- 
ishing the  cnrvature  of  the  bend  to  lessen  the  tendency  to  excessive 
scour  in  front  of  Pine  Bluff. 

Third.  To  prevent  the  formation  of  a  out-off  now  threatened  across 
the  peninsula  opposite  Pine  Blaft  •  •  •  The  whole  improvement 
to  extend  over  13  miles  of  river. 

U|)  to  June  30, 1884,  $67,287.14  had  been  expended  with  the  above 
objects  in  view.  Three  thousand  nine  hnndred  feet  of  the  town  tront, 
beginning  atBrump's  Bayon,  was  revetted  daring  1881.  Three  thousand 
seven  hnndred  feet  of  Yell's  Bend  was  revetted  the  same  year  to  pre- 
vent the  cut-off,  and  a  wire  curtain  dike  1,110  feet  long  was  put  in  to 
affect  the  bar.  In  1882  3,000  feet  more  of  Yell's  Bend  was  revetted,  and 
in  ]8!S3  the  old  works  were  repaired,  3,000  feet  of  bank  in  Yell's  Bond 
was  regraded,  and  1,000  feet  of  high-water  protection  put  in  place. 
Daring  I4ie  fiscal  year  ending  June  30,  1884,  little  waa  done  except  to 
caro  for  plant.  Jnly  1, 1884,  there  remained  of  all  this  work  only  the 
wire  cnrtaiD  dike.  This  resalt  waa  predicted  by  the  vaiious  engineers 
in  charge,  inasmuch  as  the  works  had  to  be  left  in  an  unfinished  state 
owing  to  failure  of  funds. 

The  work  in  Yell's  Bend  had,  however,  a  long  life  to  delay  the  ad- 
vance of  therivernntil  changes  above  rendered  the  danger  less  imminent. 
The  wire  curlain  dike  did  good  service,  and  the  bar  was  much  im- 
proved.    The  town,  however,  was  left  at  the  mercy  of  the  river. 

Dnring  the  fiscal  year  ending  June  30, 1885,948,813.98  was  expended 
in  building  3  dikes,  one  1,520  feet  and  the  other  251  feet  in  length,  as 
fully  set  forth  in  my  last  auuual  report.  These  two  dikes  successfully 
arrested  the  caving  banks,  and  at  this  writing  are  in  excellent  condi- 
tion and  meeting  every  expectation.  During  the  fiscal  year  ending 
June  30,  1886,  two  short  dikes  were  placed  in  front  of  the  town  to  in- 
crease the  deposit  at  an  expense  of  $2,150.61.  The  balance  was  held  as 
a  contingent  to  watch  the  ever-changing  regimen  of  the  river.  The 
blocks  at  the  lower  end  of  the  town  are  as  yet  unprotected,  and  to  give 
absolute  security  the  dikes  placed  in  1884-'S5  should  be  extended,  bnt 
it  was  not  deemed  wise  to  expend  the  balance  until  a  farther  contingent 
fuDd  should  be  available,  inasninch  as  it  will  be  some  years  before  the 
river  will  have  a  settled  course.  Indeed,  it  cannot  have  until  it  is  per- 
manently improved  upon.  Therefore,  so  long  as  a  change  in  the  regi- 
men above  is  likely  to  cause  the  river  to  move  down  npon  this  peculiar 
reach  and  attack  the  banks  in  an  entirely  new  quarter,  so  long  will  it 
be  necessarj-  to  have  a  contingent  with  which  to  guard  the  works.   Just 
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iiov  the  cat-off  tendeaey  is  at  a  minimam.    How  Iod^  it  will  reiua« 
cuiDot  be  stated. 

FoUowiDg  the  tenor  of  my  leport  of  last  year,  I  have  to  say  UiU  «tt 
the  coDtiDgent  fand  made  available  by  act  approved  A.ugasi  5,  VK, 
the  rivef  will  be  cared  fi>r  aa  may  be  Decessary  to  preserve  the  nrti 
and  ilie  recommendatioa  that  a  yearly  eontJQgeat  of  98,000  be  pnmdd 
for  the  present  is  renewed. 

This  seems  a  very  slight  amonot,  in  view  of  the  vast  iotereeta  at  ■ah 
but  it  is  perfectly  adeqaade  in  the  hands  of  any  engioeer  who  ui» 
stands  the  natnre  of  large  allarial  streams.  It  most  however  beMni 
ily  provided,  or  hundreds  of  thonsands  will  represent  the  money  nntf 
to  repair  damages.  The  nniversal  verdict  at  Fine  Bluff  is  now  tbattt 
Arkansas  Biver  is  under  controL  The  aannal  oontdngent  of  tSJi 
cannot  be  regarded  as  needed  for  experiment,  but  simply  to  erectMna 
ares,  that  time  has  shown  are  capable  of  absolately  ooDtrolliiig  ib 
river  in  this  its  very  worst  reach,  when  all  interests  are  oonudemL  b 
this  connection  my  report  for  last  year  should  be  careftilly  read.  Ik 
importance  of  the  interests  at  state  in  this  reach  woald  wairuta 
epitome  of  the  principal  statements  embodied  in  that  report.  As  tta 
are  all,  however,  now  a  matter  of  printed  record,  soch  au  epitome  «arf 
IM  saperflnoas.  It  should  be  distinctly  remembered,  however,  thai  ■ 
serious  study  should  be  made  of  this  reach  without  a  carefnl  ejamm 
tion  of  the  report  referred  to,  as  the  recommendations  contained  JMOit 
report  are  based  almost  entirely  upon  facts  and  flgorea  found  is  tW 
one. 

Mones  Ktatement. 


JdIt  1,  18&6,  amonot  expended  daring  fiscal  rear,  exelnslve  of 

lUbllitiea  ontstanding  Jaly  1. 1685 94,«1»  BO 

Joly  1,  ISdC,  ontatandiDg  liabilities MS  00, 

5,Mi 


Amount  available  for  flsoal  year  ending  June  30, 1B87 ....  l(^^j 

J  Amount  (estimated)  required  for  oompletiou  of  existing  piojeot,  uua-  J 

ally  QDtil  river  is  permaneiitly  improved  at>ove 8,Ni  j 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  JoneSO,  IBBB  8,MI  4 
I  Habmitted  in  oomplianee  with  reqairementa  of  section  iTof  riTer  sod 
i.    harbor  acts  of  ia»  and  18R7. 

BZPKKSX  ACCOUMT,  WPBOVIKa  IRKAKSAS  BIYKJl,  AT  PUn  Bt-UVr,   f^Mnmi. 


it  charges.. 
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IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

Before  any  improTements  were  made  upon  this  river,  ita  ohannel  was 
Iioked  with  logs  and  snags,  and  obstrncted  by  overhanging  trees,  and 
a  many  places  shoals  interfered  with  its  navigation  at  low  water  by  any 
mt  very  lightdranght  boats. 

Its  banks  caved  but  little,  and,  except  at  the  shoals,  it  was  cbaract«r- 
ced  by  greater  depth  of  wat«r  than  is  found  in  streams  generally  in  the 
nclnity,  dne  to  its  being  narrow  and  its  banks  firm. 

The  original  plan  for  its  improvement  contemplated  the  removal  of 
he  obstructions  and  the  improvement  of  the  shoals,  tbelatt«r  by  wing- 
lams.  A  few  sloaghs  were  to  be  closed  up  so  as  to  confine  the  water 
o  the  main  cbanoet. 

Up  to  JnneSO,  1885,  t49,610.80  had  been  expended  in  carryingout  the 
kboveplan.  This  ex]>enditure  gave  great  relief  to  navigation,e8pecially 
hat  made  in  the  year  ending  June  3U,  1885,  inasmuch  as  the  new  soag- 
wat  operated  in  that  year. 

It  is  to  be  regretted  that  no  appropriation  was  made  available  for 
bo  year  ending  June  30, 1886,  as  some  of  the  good  effects  of  the  work 
rhe  previous  year  were  lost,  owing  to  there  not  being  funds  to  open  up 
be  upper  river.  Nothing  baa  been  done  during  the  fiscal  year  ending 
lane  30, 1880,  the  funds  sufficing  only  to  preserve  the  property.  Snag- 
;)ng  operations  in  this  stream,  as  in  others  of  similar  character  iu  this 
listrict,  have  to  be  repeated  annually,  though  not  so  mnch  so  in  this  par- 
icnlar  river  as  in  some  others,  on  account  of  the  more  permanent  char- 
tcter  of  its  banks. 

There  are  a  few  shoals  that  should  be  improved  by  wing-dams  and  pos- 
sibly a  few  chutes  that  need  closing.  Taking  all  these  fhcts  together, 
C  is  eetimated  that  (10,000  could  be  profitably  expended  during  the  fiscal 
'ear  ending  June  30, 1888.  It  is  believed  that  after  this  river  is  Ihor- 
ngbly  opened  up,  a  sum  not  to  exceed  $8,000  a  year  wilt  keep  itopen 
3  navigation,  until  the  country  becomes  cleared  np,  when  a  less  sum 
rould  suffice,  on  account  of  the  smaller  number  of  snags  likely  to  be 
iroQgbt  in  annually. 

Since  by  act  approved  August  5, 1886,  only  $5,000  were  appropriated, 
15,000  conid  bs  profitably  expended  in  the  year  ending  Jane  30, 1888. 

Uan^  statement. 

aly  1,  mSS,  umonnt  available 11,634  10 

nlr  1,  1686,  amoonC  expended  dnrlng  fiecat  year,  esclasivo  of 

liabilitlei  ODtBUDdiag  JdI;  1, 1885 ft,  m  33 

air  1,  1880,  on  tstanding  liabilities 145  00 

1,866  33 

aly  1,  laSfl,  amonnt  available 502  78 

moDntapproprUtedbraotappriTTed  AngnetS,  1884 5, 000  00 

mount  arwlable  for  fiscal  year  ending  J  no  e  30, 1887 5,502  78 

Amoant  (estimated)  required  for  oompletion  of  existing  project,  an  sn- 

nnal  appropriation  of 8,000  00 

Amonnt  that  can  be  profitabl;^  oxpeodedintiscal  year  ending  JnneSO,  1888    15, 000  00 
Sabmitted  in  compliance  nith  Teanirement^  of  eeetioD  it  of  livei  a&d 
harbor  acta  of  1866  and  1867. 
87  E 
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XXPBNfIB  ACCODNT  IMPROVIXQ  BLACK  RtVKIt,  jUtKAKSAB   AKD   MI980inU. 

Pay-roll,  labor,  Ao tl.OBJl 

Oeneral  BU]iplies IC 

TraveliDK  «xpeti8M 3i9i 

Fuel I«» 

BcDtofofflM flOSi 

Statioo«r; 611 

Totol i.ias 


comhkbcial  btatuttics. 

Stkamer  Gkorob  W.  Dkckkb, 

^emporl.  Ark.,  ^m«  4,  im. 

Beplflog  to  TODT  fovoT  of  2d  iuHtaut  relative  to  Hmonnt  of  buBineMa  don«  per  501. 

wllluytbat  Black  and  Curreot  rivers  carry  out  BbonM5,000  baloa  of  cotton,  8UI  bw 

oottOD  aeed,  40,000  baabeta  com,  5,000  bushela  wbeut,  abont  t^,O00  worth  of  bog*  iK 

baooD,  aDd  700,000  pooodB  goDeral  Htore  mercbandiBe. 

Tbe  milling  lotareila  are  large ;  folly  3,000,000  nUves  and  20,000,000  feet  Inmberin 
haDdi«d  per  year. 

At  l«aat  ono-tbird  of  tba  above  eatinate  is  broagbt  oat  of  Carrent  River,  wbicb  is 
deep,  but  beiDg  narrow  is  obatrnoted  by  overhanging  trees  and.  soagB,  and  reqiiia 
attention  tbe  same  as  Blaok  River. 
Will  also  statu  tbat  about  300,000  railroad  ties  are  bandied  above  Biaok  Bock. 
Beapectfnlly,  youm, 

Gboboe  GooDKicn. 
U.  S.  Tabkr, 

Caplai*,  U.  S.  Corpw  of  Knginrert, 


IMPROVEMENT  OF  WHITE  HIVEE,  AEKANSAS. 

Tills  appropriatiou  was  made  by  act  approved  Jaly  5, 18S4,  and  is  tbe 
first  separate  appropriation  made  for  the  entire  river,  if  the  small  ow 
of  (10,000,  made  by  act  approved  March  3, 1879,  is  excepted.  £ariieet 
appropriations  made  for  this  river,  under  any  head,  was  made  by  atx 
approved  Marcb  2, 1S33.  Samming  np  all  the  various  works  of  impforf- 
ment,  it  may  be  inferred  tbat  prior  to  1833  this  river  was  macli  cboknl 
with  drift  piles,  logs,  and  snags  in  its  lower  jmrtioDS,  and,  say  frov 
Batesville  up,  gravel  shoals,  rocky  crossings,  channel  bowlders,  and  over 
hanging  trees  impeded  navigation. 

In  the  originally-adojitcd  project  snagging  operations  figared  largelj- 
To  these  were  added  blasting  operations  for  ledges  and  bowlders,  *aA 
dam  building,  to  remove  gravel  bars,  to  close  chutes,  IVom  time  to  time, 
as  appropriations  warranted  and  commerce  required.  This  river  has 
been  united  so  often  with  the  Saint  Francis,  and  again  once  with  tlK 
Black  and  Snint  Francis,  and  once  with  Ihe  Black  and  Little  Bed,  thM. 
having  no  records  in  tliis  oQlce  earlier  than  the  first  Annual  Report  of  tk 
Chief  of  Engineers,  received  after  the  entry  of  tbe  officer  iu  charge  ion 
the  service  in  1873,  it  is  impossible  to  give  exactly  how  much  had  beta 
ezponded  on  the  White  River  to  Jane  30, 18S4. 

Aftera  careful  study  of  House  Ex.  Doc.  No.  64,  Forty-eighth  Congnsi^ 
first  session,  the  approximate  amount  is  set  down  as  not  under 9l7O,0M, 
and  not  over  $200,000.  This  estimate  should  be  given  a  weight:  8  in  a 
scale  of  10.  On  July  1 ,  1864,  the  river  wa.s  in  excellent  navigable  condi- 
tion for  boats  drawing  not  to  eseecl  3  feet  of  water  from  its  moatfa  V 
Newport,  Ark.    From  Newport  to  Batesville  there  were  maor  txoablfr 
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some  snags,  and  from  BatesviUe  to  BnfFalo  Shoals  there  were  nameroas 
had  sboala,  rendering  navigation  very  uncertaiti. 

From  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  flne  reaches 
of  river ;  bat  the  depth  of  water  on  Baffalo  Shoals  and  others  less  dan- 
geroas  preventedany  navigation  at  ordinary  stages  of  water. 

The  first  project  proper  under  this  separate  bead  was  forwarded  to 
yonr  office  August  18, 1884,  and  recived  back  approved  Angnet  26, 1884, 
and,  briefly  stated,  provides  that  the  $35,000  appropriated  be  "  employed 
in  the  general  woik  of  improving  the  White  Biver,  removing  snags  and 
bowlders  and  other  obstructions  to  navigation,  bailding  wing-dams  to 
improve  shoals,  repairs  to  plant  and  care  of  same,"  and  "  to  survey  the 
river,  as  provided  for  by  my  predecessor,  accurately,  with  a  view  to  its 
improvement  from  Forsythe,  Mo.,  to  as  far  down  aa  possible,  at  an  ez- 
I>eu8e  not.to  exceed  (SO  per  mile,"  a  fixed  sum  of  $11,366  to  be  set  aside 
for  tbe  survey.  Thesurvey  was  begun  eaily  in  May,  1885.  ^Exceptwben 
the  interests  of  navigation  required  immediate  improvements,  it  was 
deemed  best  to  do  as  little  work  as  possible  antil  the  survey  gave  a  bet- 
ter idea  of  where  the  money  could  be  applied  to  best  advantage. 

The  principal  expenditures  for  improvements  made  dnring  the  fiscal 
year  ending  Jnne  ^,  1885,  were  made  for  that  portion  of  the  river  lying 
between  Jacksonport  and  Bafi'alo  Shoals.  There  was  an  unexpended 
balance  of  the  appropriation  for  the  "  improvement  of  the  White  Biver 
between  Jacksonport  and  Buflalo  Shoals,"  available  July  1, 1884.  When 
this  was  ezbansted,  work  was  contiuned  for  a  short  time  under  this  head. 

The  survey  was  pushed  forward  with  mnch  vigor  daring  Joly  ahd 
Angust,  and  had  reached  Newport,  Ark.,  when  the  amount  allotted  for 
it  was  ezbansted.  This  inclndes  a  pencil  plotting  of  the  notes  upon 
t-ough  paper,  to  give  a  general  idea  of  where  the  present  funds  coDld  be 
expended  to  the  beat  advantage.  Some  $400,  or  more,  will  be  required 
to  complete  the  notes. 

It  was  thought  best  to  extend  the  field  work  as  far  as  possible,  and 
trust  to  personal  work  in  the  way  of  plotting  the  notes,  in  order  that  a 
better  idea  might  be  had  of  the  river  at  once.  A  very  complete  sarvey 
was  thus  made  of  248  miles  of  river  at  acoatof  about  $45  per  mile.  By 
a  careful  selection  of  energetic  civil  engineers  as  assistants,  nearly  dou- 
ble the  amount  of  river  contemplated  in  the  appropriation  was  covered 
by  theaurvey,  and  the  work  further  describedin  the  way  of  improvement 
baa  been  in  every  way  more  thorough  than  would  have  been  possible 
without  the  notes,  though  no  time  has  been  found  to  plot  them  sufficient- 
ly to  draw  any  plan  for  the  permanent  improvement  of  the  river. 

Indeed  it  is  donbtfal  if  it  were  wise  to  draw  such  plan  antil  the  sur- 
vey shall  have  been  completed  to  the  mouth  of  the  river,  when  the  en- 
tire river  maybe  studied  as  a  whole;  $13,634  is  required  to  complete  the 
original  project  for  the  survey,  and  as  this  is  a  very  worthy  river,  bor- 
dered by  a  fertile  and  rapidly  developing  conntry,  this  survey  should 
be  completed  without  delay. 

The  urgency  of  the  matter  is  also  more  apparent  wbeu  the  condition 
of  the  plant  and  the  presence  of  the  nombers  of  the  old  force  is  consid- 
ered. 

If  this  work  is  to  be  done  at  all  it  can  be  most  economically  done  at 
once. 

Shortly  after  the  survey  had  coveied  the  reach  from  Calico  Bock  to 
[Newport  a  party  was  putioto  the  field,  with  all  appliances  necessary  for 
removing  bowlders  and  building  dams. 

Beginning  at  Calico  Rock,  at  a  season  when  extreme  low  water  was 
found,  thorough  work  waa  made,  providing  s  narrow  channel  for  ^x^ata 


1380     EEPOHT  (>P  THE  CHIEF  OP  ENOIKEERS,  U.  8.  ASMT. 

drawiDg  not  over  24  iBCfaes  of  water  down  to  Bat«8ville,  or  ontil  thed» 
uel  has  tbis  depth  Datorally.  As  tar  as  possible  this  work  wm  m  itxf 
'  ing  with  the  plan  for  the  permanent  improvemenC  which  it  has  toeDp» 
sible  to  forecast  ia  a  general  way. 

Without  making  this  report  too  long  no  adequate  iiiea  can  be  gira 
of  the  economical  work  that  conld  be  done  by  waiting:  foi  estnnteiii 
water.  At  first  there  was  a  complaint  that  a  large  sam  of  dkhmjW 
been  appropriated,  and  there  was  too  mnch  delay  in  ezpei>dingit,k 
when  tbe  work  was  aetnally  done,  and  the  boats  began  to  mo  overfe 
long  reach  of  improved  river,  no  Ihrther  complaint  was  heard,  but  ntt 
er  many  words  of  oongratalatioo  and  satisfaction  were  used  in  IJien 
of  atoning  for  former  action  and  expression. 

The  intention  was  to  complete  this  work  through  to  Baflhlo Sbiii. 
but  the  water  became  so  low  that  the  ontflt  conld  not  get  bigfaer  ita 
Calico  Eocfe. 

It  accordingly  worked  as  above,  and  shortly  after  it  reached  Bw 
Tille,  where  t£e  party  was  disbanded,  cold  weather  came  on,  precis^ 
further  work. 

With  a  view  to  saving  expense  for  steam-power,  watch  vaske^a 
the  river,  and  the  ontflt  transferred  at  trifling  expense,  at  high  wata.B 
BnQ'alo  Shoals. 

It  was  not  until  late  in  June,  1886,  that  tbe  water  subsided  enoi^ 
to  get  at  work ;  at  the  present  writing  even  more  economical  wo^ii 
being  done  than  below  Calico  Bock. 

The  dams  at  Buffalo  Shoals  have  all  been  repaired,  and  theoutfiti 
dropping  down  the  river,  testing  its  work  as  it  goes,  as  it  mast  have  ik 
low-waterchannel  required [2 feet)  betbreitcan  dropdown.  Tfaepartyi 
made  up  of  the  very  best  men  of  the  district,  its  economical  and  thon«{t 
work  is  a  practical  demonstration  of  what  could  be  done  if  apptopw 
tions  were  made  continuous  until  the  workof  Improving  any  given  riw 
was  completed.  Of  course,  the  funds  at  hand.only  warrant  the  optMf 
of  a  very  narrow  channel,  but  as  far  as  possible  the  work  done  »» 
planned  as  to  be  in  keeping  with  tbe  plans  of  permanent  improvoncft 
which  will  eventually  be  drawn. 

To  remove  snags  iu  the  tower  reaches  of  the  river,  and  to  repairtt 
dams  and  maintain  the  channel  to  and  above  Buflalo  Shoals  until  pl« 
for  the  permanent  improvement  can  be  drawn,  will  require  an  sniri 
expenditure  of  fh>m  |8,000  to  110,000.  This  amount  is  accordiiit^ 
recommended,  with  tbe  reservation  that  should  there  be  availaUe  dt 
sum  necessary  to  complete  the  survey  during  the  year  ending  JuoeX 
1887,  and  there  be  time  to  prepare  plans  and  estimates  for  the  pa* 
nentimprovement  of  the  river  in  tkne  for  the  action  of  the  neztO*; 
gress,  then,  as  appears  above,  this  recommendation  shall  ootbetdi 
sidered.  i 

Money  gtatemeat.  I 

Julyl,  1685,  am onnt  available 996,^3 

Received  Ijysale  of  fnelto  officer - ^1 

July  1, 1686,  amoQBt  expended  ilariug  fiacal  year,  excluaivo  of  I 

liabilities onUtandingJnlvl,  1686 tie,<ni}  79 

J-ily  1, 1686,  oaUtandiDg  linbilities 376  43 

»Kl 

July  1,  1686,  amount  av  oil  able 7,ail 

Amount  appropriated  by  act  approved  iugiiat  Ti,  16«li 18,Wl 

Aownnt  available  for  fisoal  year  ending  Jnqe  30,  16tf7 96,W' 
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{Amoant  (e«tiiiutted)M)auall7  reqairad  tomaintwnpMeeat  cbaonel |10,000  00 
Amoaiitth«tc«nbepTofitabl7exp«DdediiifiKal;eareiid[DgJuDe30,lse8    10,000  00 
Submitted  in  oomplianca  with  leqalreinents  of  section  1i  of  river  aud 
faarbor  acm  of  1«66  aod  1867.    . 

BXPENBB   ACCOUNT  FOIt  IMPBOVIMO  WHITB   RIVER,   ABKAKSAS. 

P»y.w>U,  Iftbor,  Ac $I4,8ffi  08 

SubBtslencB  supplies 2,361  27 

Qenenil  supplies 384  Sd 

Fool 284  72 

Traveling  ezpeiuea 441  37 

Trauspoctatiou 162  59 

Telegruph  seivioe ; 7  14 

Offlooreot 90  OO 

fltktioiMT; 53  84 

18,670  79 


cohmbrciai. 

Stkamer  John  F.  Allen, 

Balettiillt,  June  30,  1886. 
DbabSir:    •     ■     *    iBQbmit  tlie  folloning  m  tbo  atnuunt  of  busiuesadoDe  by 
steamer  John  F.  Allen  on  the  Upper  White  Biver,  fiom  September  17,  1885,  to  Jnne 
30,  1886-:  Delivered  at  Newport  and  BatMTilte,  6,063  I>ulu8  cotton  and  13,277  saoka 
cotton  Med.     Up  frelKhts,  740  tana  general  merchandiae  and  1,200  barrele  salt. 
Ver;  reapeotfally, 

Chab.  B.  Woodburt. 
Cttpt.  H.  S.  Tabbb, 
C»rpi  of  Engineen. 

Batbbville,  Ark,  Julg  10,  ISSG. 

PREIOBT  CARRIED  BT  STEAMKR  HOHB  SINGB  JAMUART  1,  1886,  DNTIL  UAT  30,  188S. 

Cotton  bronght  out 645 

Other  freight  bronglit  ont 15 

Freight  taken  op 339 

Total S9» 

T.  B.  STALLIMbs. 


Us. 

IMPBOVEMENT  OF  WHITE  EIVEB  ABOVE  BUFFALO  SHOALS,  AHKAN8A8. 

Bet'oie  any  work  was  ever  done  oa  ttiis  particalar  reach  tbe  cbaoDel 
at  low  water  was  macb  choked  by  logs.  In  many  places  large  bowlders 
rendered  navigatiou  daogerous  or  impoBsible,  and  id  nameroas  places 
gravel  and  rock  sboaU  existed,  which  held  the  water  in  pools.  In  short, 
it  was  a  stream  to  which  lock  and  dam  or  movable  dams  could  only  be 
applied  with  any  permanent  success.  The  first  appropriation  was  one 
of  «dO,000  (act  approved  Jnne  23, 1874),  and  this  applied  not  only  to  this 
reach,  but  all  the  way  from  JackBonport  This  money  was  expended 
in  removing  logs  and  the  most  dangeroas  bowlders  and  in  improving 
the  shoals  by  wing-dams,  bat  appears  to  bave  been  more  largely  ex- 
pended below  this  reach,  as  per  Major  Snter's  report.  By  an  act  ap- 
proved Aagnst  11, 1876,  $10,000  was  appropriated  for  Baffalo  Sboals. 


,  CiOOglc 
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The  first  separate  appropriation  ander  this  head  was  nnder  act  % 
proved  Jane  11, 1380,  aud  in  amouDt  $20,000,  and  it  was  estimated  ^ 
the  total  cost  of  the  improvemciit  would  be  0101,220.  and  this  soon: 
was  to  be  largely  used  in  improving  shoal  places.  The  next  waa  mnia 
act  approved  Augnst  2|  1882,  aud  in  amount  (4,000. 

To  July  1, 1885,  t'J3,181.63  had  been  expended  on  direct  appnqm 
tioQS.  How  much  of  the  others  went  to  this  reach  cannot  bedrto- 
mined  irom  the  records.  Thiu  expenditure  has  relieved  navigatioii  tbi 
mach,  but  was  too  small  in  amonnt  to  cover  only  a  few  miles  imatA 
ately  above  Buffalo  Shoals. 

During  the  year  ending  Jane  30, 1886,  the  small  balance  ($81JXi 
waa  expended  in  repairing  the  dama  at  Buffalo  Shoals.  This  was  tka 
ttsed  iu  the  moat  economical  manner  possible,  as  it  was  applied  in  m 
nection  with  funds  from  the  general  appropriation  improvia^  the  WbiB 
Biver.  Aa  stated  iu  my  laat  annual  report,  it  was  husbanded  Got  the 
purpose. 

To  save  repetition,  all  matter  relating  to  work  done  oil  BnffaloSioA 
is  placed  under  the  general  bead  "Improving  the  White  Biver,  Ad.* 
The  money  statement  iSj  however,  added  here  to  avoid  confosion. 

It  may  be  noted  in  finishing  this,  the  last  report  upon  this  old  app» 
priation,  that  there  are  few  places  where  more  lasting  benefits  bn 
been  conferred  apoa  the  interests  of  commerce  than  in  tbe  voiidw 
upon  Buffalo  Shoals,  under  past  appropriations. 

Money  statement. 

July  1.  leeS,  wiiooDt  available tSUr 

Received  by  sate  of  fnel  to  ofllcer it 


Jnly  1, 1886,  amonnt  expended  during  flecal  year,  ezclasive  of  lisbilitiea 
ootstaii ding  July  1, 18et5 EBtl 


BZPBNBE  ACCOUNT,  IMPROVIMG  WRITE  HIVER  ABOVK  BUFFALO  8HOAXS, 

Pav-Tolla,  labor,  Sec f^t 

SnbBletenoe Bnpplies .........  015 

General  snpplles J6 

Stattonenr <• 

Freight  ehargea !|( 

I'ner. UK 

TraveliDg  expense* Itl 

Office  rent 9) 


U6. 

IMPROVEMENT  OF  SAIHT  FRAKCI8  RIVEE,  ABKANSAS. 

This  appropnatioQ  was  made  by  act  approved  July  G,  18S1,  and  ii 
the  first  separate  appropriation  made  for  the  entire  river.  EarM 
appropriation  made  for  this  river  nnder  any  bead  was  made  by  act  if 
proved  March  2,  1833.  Summing  up  all  the  various  works  of  in]pn>I^ 
meut,  it  may  be  inferred  that  prior  to  1833  this  river  waa  mncb  chotieJ 
with  drift-piles,  logs,  and  snags,  and  its  waters  spread  out  throng  > 
great  variety  of  sloughs,  while  overhanging  trees  added  to  the  difficii 
ties  of  navigation.     In  the  originally  adopted  project  snagging  open 
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tioDS  flgared  largely,  aod  attempts  bavn  been  made  to  close  np  some  of 
the  many  slongbs. 

This  river  has  been  united  bo  often  with  the  White  Hiver  and  also 
vith  the  Black  River  that  it  is  impossible  to  give  exactly  how  mach  had 
been  expended  apoa  the  Saint  Francis  Ktver  to  June  30,  1884.  After 
a  carefdl  stady  of  Honse  Ex.  Doc.  No.  64,  Forty-eighth  Coiigress,  first 
sessioD,  the  approximate  amount  is  set  down  as  not  nnder  $70,000  or 
over  9100,000.  This  estimate  should  be  given  S  in  a  scale  of  10.  Dar- 
ing the  fiscal  year  ending  June  30, 1885,  $8,304.68  was  expended  on  this 
river. 

On  July  1, 1884,  the  river  was  in  an  excellent  navigable  condition 
from  its  mouth  as  high  as  Wittsburg  at  medinm  stage  of  water.  Dar- 
ing high  water  boats  have  been  as  high  as  Lester's  Landing.  From 
Leste^s  Landing  to  Saint  Francis  the  river  was  very  badly  choked  with 
drift  and  divided  into  many  channels,  thus  cutting  off  a  rapidly  devel- 
oping section  from  all  facilities  of  transportation. 

The  first  project  proper  nnder  this  head  was  tbrwarded  to  the  ofBce 
of  the  Chief  of  Engineers  October  21, 1884,  and,  briefly  stated,  provides 
that  the  $12,000  appropriated  be  expended  in  building  a  strongly-bnilb 
decked  scow,  drawing  from  10  to  12  inches  of  water,  supplied  with  suit> 
able  appliances  for  removing  obstrnetions,  with  accommodations  for 
theworkingparty,and  that  this  boat  be  run  about  five  months  wherever 
its  services  were  most  needed  l)y  the  interests  of  navigation,  the  scow 
to  cost  not  over  $4,000,  and  her  rnnning  expenses  not  to  exceed  $1,600 
per  month. 

The  ontfit  as  outlined  above  was  completed  in  time  to  work  abont 
forty  days  in  the  fiscal  year  ending  Jnne  30, 1885.  During  the  fiscfd 
year  ending  Jnne  30, 1886,  $4,479.05  was  expanded  tn  the  repairs  and 
running  expenses  of  this  snag-boat. 

As  stated  in  my  last  annual  report,  much  pains  was  taken  to  build  a 
powerful  boat,  and  her  success  has  lieen  in  keeping  with  this  thought. 
She  has  during  the  season  accomplished  results  that  were  pronounced 
impossible  and  gone  where  no  boat  has  ever  ventured  during  low  water, 
opening  np  a  hitherto  impassable  reach  of  river,  and  giving  the  citizens 
along  the  banks  a  confidence  in  the  ultimate  opening  of  the  river  by  the 
Government  most  gratifying  to  witness.  In  the  midst  of  her  greatest 
triumph  the  funds  were  exhausted,  but  not  nniil  an  open,  though  very 
narrow  channel,  bad  been  provided  to  Saint  Francis.  All  this  has  set- 
tled the  question  of  her  adaptability,  and  it  is  only  a  question  of  time 
and  appropriations  when  this  worthy  river  can  be  made  a  useful  artery 
of  trade.  It  will  require  about  $8,000  per  year  for  several  years  to 
accompliBh  this. 

There  is  no  river  in  the  State  that  is  more  worthy  of  improvement  in 
the  interests  of  navigation.  The  more  study  I  have  given  the  stream 
and  the  country  the  more  interesting  the  study  becomes,  and  the  more 
convincing  the  arguments  iu  favor  of  opening  np  the  river.  With  no 
transportation  except  a  wagon,  a  fertile  section  rapidly  settling  up 
between  Lester's  Landing  and  Saint  Francis  wonid  at  once  pour  out 
through  this  channel  its  products,  addingmany  times  the  snmreqaired 
for  the  improvements  to  the  material  prosperity  of  the  country. 

Whatever  decision  may  be  rendered  as  to  the  desirability  of  further 
expenditure,  the  river  now  has  a  plant  of  its  own  peculiarly  a<lapted 
to  its  work,  and  can  be  cared  for  at  a  very  small  outlay.  It  would  be 
better  to  put  the  river  in  excellent  shape  before  the  plant  deteriorates, 
and  it  is  believed  that  after  a  few  years  of  thoroagh  work  the  river  will 
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maiataia  itself.  As  to  fatnre  demaoda,  tbedevelopmeat  oftbecoutn 
van  alone  decide  wliat  llieee  will  be. 

It  may  be  that  dredging  the  sank  lands  to  bring  tlie  river  tMkcklaia 
own  channel  may  be  warranted  in  years  to  come  aud  Uiat  low-wDa 
navigation  may  be  demanded.  At  present  tbo  prospect  is  too  iohK 
to  devote  time  to  plans  and  estimates  for  tbeue  improvementB- 

I  regret  to  note  tbat  an  attempt  has  been  made  to  toll  a  part  of  tki 
river  opened  np  by  this  boat.  While  there  is  a  practical  proof  of  Ik 
effectiveness  of  the  work  in  the  impetus  given  to  trade,  it  ia  hoped  d« 
wiser  conusels  will  prevail  before  it  becomes  necessary  to  nse  the  stiai 
arm  of  the  law  to  maintain  the  improved  channel  as  a  &ee  rtTcr. 

Xo  correspondence,  nor  any  oral  matter,  ever  passed'  between  tii 
office  and  the  company  demanding  toll  in  which  they  ever  claimedBi 
special  jarisdietion  over  any  portion  of  the  channel. 

The  fands  being  limited,  the  boat  was  ordered  to  open  up  the  chauri 
that  bid  fair  to  be  of  greatest  permanence  and  that  coald  at  some  Hat 
be  made  immediately  available  at  the  mioimDm  cost.  This  sfaedidm- 
partially,  and  by  so  doing  has  made  a  ftee  channel  wherever  she  v(& 

Attention  is  specially  invited  to  the  commercial  statistics  wbicbiM 
appended.  They  indicate  aa  smoaat  of  commerce  showo  by  few  nvo 
of  its  size. 

Since  the  body  of  the  report  was  written  I  have  learned  that  prior  M 
the  work  in  the  npper  reach,  i.  e.,  Jost  in  advance  of  the  SDag-host,! 
steamer  tried  to  make  a  trip  from  Kennett,  Mo.,  to  Saint  EVancis,  An. 
She  carried  no  freight,  and  with  a  orew  of  twelve  men  suooeededii 
getting  throngh  in  eleven  working  days.  Immediately  after  the  amp 
boat  had  worked  over  the  reach  the  same  boat  made  two  trips  a  mi 
with  a  crew  of  three  men  carrying  her  regnlar  freight. 

Money  »tatemeiU. 


4.M« 

July  1,  lti86,  UDOunt  expended  darinit  flacal  fear,  Mclasivo  of  likbilitjea 
outaUudiDg  Jnl;  1,  ies6 4,479K 


AmonDtkrailsililefor  BaoalyMretidiDg  JnneSO,  16d7 tl,fl6(f 

Anunmt  (Mtimikted)  required  for  completion  of  exiatiDg  projtiot,  aa- 
Daally,  nntll  tbs  conntry  U  developed  to  VArraut  peMuanent  improve- 

ment 6,(«« 

Amoantthatoanbsprofltalil^eipetidedlnflgCBlveareDdmgJatieSO,  1883  8,0(Hf 
Bobmitted  id  compliance  with  reqniromeiita  of  seotioa  3  of  river  and 
karbor  sota  of  1666  and  1667. 

KXPZM8K  ACCOUNT  70B  IHPROVIHa  BAIMT  VBIKCIS  RIVKB,  AKKAMKAS. 

Pay-roll,  labor,  &o „ |3.3(B* 

Sntwistencs  Bnpplies 014  C 

OeDeral  sapplieB inU 

Fael 4PI 

Freight  and  eiprcH  ohorgea .  %S 

Telegraph  eerTlce f 

SUtioaeiT tIS 

TnTeUng  expensea nM 
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oomnutcuL  BTA.TisncB. 

Ebmnbti,  Ho.,  Jitly  5, 1686. 
Sib  :  We,  the  andenigiied  olticeuB  of  Hiaaonri,  have  the  honor  to  state  that,  after 
careful  iaveatlgation,  we  fltid  the  commerDe  of  thui  section  that  will  be  benefited  hy 
the  improTeiqent  of  the  Saint  Francis  Biver,  between  Leoter's  Landlnr  and  Saint 
Franoia  alone,  mavbedetenuinedby  the  following  facta,  baaed  on  aotnaIflgar««  ob- 
tained fhKD  each  pracinot  in  the  oonuly,  and  in  looalitiea  seelcing  an  oatlet  per  river : 
Fi((aen  acres  cotton  and  10,000  acres  corn  planted  annually. 
SeveD  thousand  bales  cotton,  SS,000  boehels  com,  and  3,500  tona  cotton-seed  pra- 
dnced  annnally ;  wlU  be  largelv  increased  this  year. 

Fivs  hnndred  tone  merehaodue,  600,000  staves,  and  700,000  feet  lumber  shipped  in 
lul  twelve  months ;  both  lumber  and  staves  increasing. 
Very  truly,  yours, 

FuLLKB  Ballard. 
Bigned  by : 

W.  F.  Sbkltow,  merchant,  Kennett,  Mo. ;  T.  E.  BALDWiN.Jodge  of  probate  and 
connty  treaanrer,  Eennett,  Ho.;  G.  J.  Lanodox,  preBident  of  the  oonnly 
coart,  Konnett,  Mo.;  W,  G,  Braoo.  jr..  clerk  of  Ihe  oircnit  conrt;  D.  P. 
Pankby,  clerk  of  connty  court;  J.  V.  Dokaldson,  Bheriflf  and  collector; 
J.  D.  Thomas,  director  Transportation  Comiiony ;  C.  A.  Petty,  director 
Transportation  Conipany;  N.  J.  McUniDE,  asxociate  judge  connty  coart ; 
Jahks  M.  Douglass,  Justice  of  county  coait ;  Eli  T.  Anderson,  phyaiclan 
and  aorgeon,  Homenville,  Mo. ;  W.  8.  Van  Divgr,  planter;  James B.  Ha y- 
DBK,  planter;  S.  L.  Phillips,  merchant,  Kencott.  Mo.;  8.  8.  Whitr,  mer- 
chant, Kennett,  Mo. ;  &.  A.  Saoe,  jaatico  peace,  Kcnoetc,  Ui>. ;  R.  H.  Vix- 
NKY,  attorney,  Eennett,  Mo. ;  T.  N.  McHanity,  notary  public;  A.  U.  Mon- 
.   LEY,  preaident  Dnnklin  County  Tranaportation  Company. 


LBTTKR  OF  MR.  Z.  T.  PCBGRLL. 

OsxEirwAY,  Clat  Coumr,  Adxakbas,  •Tnm  3, 1686. 

Sir:  Toorletterof  May34camednly  to  hand.  I  can  only  civo  you  the  approximate 
commeroe  of  the  St^nt  Francis,  or  the  adjacent  coonty  oi  Saint  Francis  from  the 
connty  line  of  Mississippi  Coaut;r>  Arkaiisaa,  np  to  tbo  crossinir  of  the  F.  and  St.  L. 
Railway.  The  commerce  Is  principally  moved  by  waffons,  but  would  so  by  river  if  it 
hadlhsabstmctlonsTemovedaudtboeenloughsclosed,  as  1  wrote  jou  lost  year,  which 
could  be  done  for  fonr  or  five  thonsand  dollars  if  iutelligently  aao  honestly  applied. 

The  annexed  figures  are  about  tbe  actual  amount  at  present,  and  would  be  greater 
if  there  was  any  certainty  of  the  tranapoctation;  sapecially  the  atavee  aud  Inuiber 
would  be  five  times  greater. 

Since  leceivina  your  letter  I  have  made  inquiry  and  received  tho  opinion  of  some 
>f  tbe  beat-posted  men  in  this  district,  and  the  flgnrce  I  give  lathe  average;  tbe  value 
a  price  at  railroad; 

number }3,160.(I00 

itavea 236,000 

Jotton  (10,000 bales) 450,000 

;om  (600,000  bushels) 300,000 

'ork 300,000 

•otatoes  (300,000 bushels) 100,000 

lisoelUneons - - JOO.OOO 


It  is  stated  at  Haint  Franoia  atation  that  the  commerce  abovetherailroadi8eaaal,if 
ot  KTeater.    There  Isa  UttlestoNnboat  that  mnsfhim  the  railroad  about  GO  miles  up. 
I  nave  nu  other  facta  concerning  the  river  above  at  present. 
Hoping  this  is  aatisfitctory,  I  am,  yonrs,  Su ., 

Z.  T.  PURCBLL. 

H.  S.  Tabkr, 

Captain,  UntM  Slattt  Engbieen. 
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LBTTKB  or  UK.  D.  B.  FASKKT. 

Thk  DuNKiiM  CouMTT  Trahsportatiox  CoMrm. 

Kmnett.  Mo.,  Ma3ZL,W. 
Dbab  Sib:  In  reply  to  yoan  of  34lh  initaot,  I  wonld  bear  lesre  to  make  tlte Min- 
ing statiaticB  of  the  cotomeNe  upon  the  Saint  Francis  BlTBr  betweea  dieumt' 
Eennett,  Mo.,  and  Balnt  Fraocia,  Arte.,  vis : 

Acre*  of  cotton  annnally — .. ftS 

'AcTM  of  com  ann  Dally . ....... H.I 

Bales  of  cotton  annnally . T,C 

BnBhels  of  com  annually S.I 

Tons  of  cotton-seed  annually II 

Cods  of  merchandise  annnaUy  shipped  to  thlsportlanof  the  eannt?.. I 

Six  hnndred  thonsand  stavcB  shipped  last  twelTe  montba,  »nd  that  branch  d^ 
nen  rapidly  on  the  increase. 

SeveD  b an dred  thousand  feet  of  lamber  will  be  shipped  Iniin  July  1,  I866,to  Jri^l 
lBb6,  and  this  businesa  ia  iDcreasijg  more  tban  any  other  branch  of  bnaiiMM  bn 

For  fDTther  information  I  would  refer  yon  to  WilliamH.  Sattorflald,  of  CanlLfci 
and  James  M.  Douglass,  Beoath,  Mo. 
Hoping  the  above  will  be  satisfactoiy, 
I  am,  Tory  rcspectfally, 

I>.  B.  Pakeit, 
Sraretinr  DmliHK  Countg  TramaportaUmi  Cmfat 
H.  8.  Taser, 

CapUlin  United  Stale*  Corp*  Enginrart. 


T.BTTBR  or  CAPTAIX   O.   K.  JOPUN. 

Mekphis,  Tkwh.,  JmIs  ti,  MA 
Sir:  In   reply  to  yuan  of  Gth  instant,  Saint  Fraoois  Biver  uaaally  AivH* 
New  Orleans  and  Meiuphia  ti5,OU0  bales  of  cotton,  250,000  sacks  of  oottoiFMed,>l 
about  175  tons  of  mercbamlise  per  week. 
Very  respectfully, 

O.  K.  JonjK, 


LKTTKR   or   HR.    a.   W.    EIGBR,   AGEITr. 

Saint  Frahcis,  Am,  June  IS,  fc* 
DbamSiR:  Yoarsofthe  lOtb  instant  received  and  duly  noted.  In  z«plywaa)iV 
The  commerce  of  this  section  of  the  Saint  Francis  Biver  is  oomposed  chiefiyofttt' 
ber,  stavea,  and  cotton,  and  m  far  baa  proved  to  be  an  important  bnsineea,  aod  (sj 
■hows  what  it  conld  be  advanced  to  if  the  river  was  only  improved,  ao  that  n>n^ 
tion  would  not  be  impeded  by  fallen  timber  and  one  ortwoaand-baratlist  can  be«MT 
mneclied. 

The  number  of  cars  of  Inmber  and  staves  shipped  from  this  atation  for  tte  l' 
three  years,  coming  off  the  river,  will  average  600  car  loads  per  year. 

From  8,000  to  12,000  bales  of  ootton  would  be  moved  this  way,  beaidea  Ukhu. 
bnsheleof  com  that  is  raised  yearly  in  the  vicinity  of  Eennett  sad  pointa  below, tl* 
flnda  no  market,  on  aocoDDt  of  the  extreme  cost  and  present  diasdvaatagea  that  |» 
dncera  have  to  oontend  wltb  at  present. 

There  will  be  several  mille  and  atave  factoriee  located  down  on  the  Saint  Fna> 
Biver  in  the  next  six  years,  that  expcol  to  bring  theii  prodacts  this  way  if  tbeiH* 
is  properly  opened,  which  can  be  dooe  with  a  very  reasonable  approprialicKi. 

It  would  have  a  tendency  to  open  thoossuds  of  acres  of  the  finest  uuming  laai* 
tbla  section  of  the  two  States,  Misaoori  and  Aikausss. 

The  country  is  here  to  back  the,  buaineaa,  and  all  that  ia  neoesaar;  ia  %  tsbun* 
abow  what  it  can  be  increased  to. 
Yours,  truly, 


itizecDyGoO^^lc 
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LFTTER  OF  UR.   ir.    A.   UAT. 

Sunk  Lands,  Jum  23, 1886. 

DiAX  Sir  ;  Tonr  fsvor  of  tbe  &4th  ultimo  vac  r«ieiv«d  Mine  time  ago.  Ton  n- 
qaeslme  tofamiBtiyoiipriortoJuly  1  "aaoompletosUtisticaoftheoommeroenpoiithe 
Saint  Francis  Rivet  as  I  may  be  able  to  secure,"  Sto. 

I  iHU  state  bere  that  owing  to  the  present  oondition  of  said  riTer,  maoh  of  the  pro- 
diioe  of  the  oonntry  is  baalea  to  the  railroads,  thereby  depriving,  to  a  gi«at  extant, 
the  steamboats  of  an  Immense  amount  of  freight. 

If  work  should  be  propetly  done  on  Saint  Francia  Lake  and  Biver,  Bncb  as  deepen- 
ing, straightening,  and  lemoving  atompa  and  Iobh,  bo  as  toenable  boats  to  mn  the  en- 
tire year,  except  perhaps  the  months  of^Jnne.  July,  and  Angost,  tbe  flight  that  goes 
oat  in  otJier  ways  wonld  be  carried  onC  by  tae  boats,  thus  giving  sblppere  easier  and 
bettar  facilities  for  removing  their  prodncts^d  at  tbe  same  time  add  from  one-third 
to  oue-balf  to  the  commerce  npon  tbe  Saint  Francis. 

Yen  will  bear  in  mind  that  this  is  one  of  the  best  timbered  sections  in  the  Southwest, 


and  that  each  year  vast  qnantities  of  walnut,  cypress,  gum,  &o.,  are  floated  and 
boated  oat  of  said  lake  and  river,  aggregating  in  value  at  least  a  qnartor  of  a  million 
of  dollars.    Bemember,  this  is  only  from  the  (now)  bead  o(  navigation  down. 

The  bead  of  navigation  now  IsLesteT'e  Landing,  in  Craighead  Connty,  Arkansas. 

YoQ  cannot  Bcarcely  imagine  the  amonn^  mnch  Ims  compnte  the  value  of  the  addi- 
tional timber  and  other  prodnota  that  wonld  be  boated  or  floated  oat,  if  the  Saint 
Francia  ahonld  be  made  navigable  from  said  Lester's  Landing  np  to  the  Saint  Fran- 
cis crossing  of  the  Narrow  Oange  Ballroad  in  Missonri. 

In  addition  to  this,  lar^  qoan titles  of  variona  kinds  of  staves  are  being  carried  out 
when  tbe  water  will  admit.  ■ 

O.  U.  Boeengrani,  of  Paragonld,  Qreene  Coonty,  Arkansas,  had  from  two  to  fonr 
steamboats  nuning  from  Lester's  Landing  to  Mark-Ti%e  during  most  of  the  last  fall 
and  winWr,  canylnc  ont  stavee,  bnt  this  work  is  snspended  now  on  account  of  the 
'lowatageof  tbe  water.    This  alone  was  high  op  into  tbe  thousands. 

Many  oQiers  would  engage  in  similar  enterprises  if  facilities  for  gutting  to  market 

Besides  all  this,  we  mnst  take  into  account  at  least  5,00n  bates  of  cotton  that  are 
prodaoed  by  tbe  farmers  In  this  seotion;  also,  the  thonsands  of  bnsbele  of  com  and 
the  many  other  products,  snch  as  potatoes,  onions,  cabbage,  &o,,  which  the  rich  land 
produces  in  abundance. 

As  above  stated,  mnch  of  tbe  cotton— from  one-third  to  one-half— goes  to  tbe  rail- 

Bnt  little  com  Is  shipped,  and  tbe  reason  of  this  is  that  tbe  boats  cannot  run  until 
it  is  almost  winter,  and  IS  to  SO  miles  is  too  far  to  haul  a  wagon-load  of  com  of  only 
15  or  20  bushels. 

Up  to  now  I  wonld  say  that  each  year  the  commerce  on  Saint  Francis  Lake  and 
ffiverhaa  been  as  follows,  as  nearly  ascan  be  approximated,  viz:  Timber  of  all  hinds, 
9250,000 ;  staves  of  all  kinds,  1150,000 ;  cotton,  corn,  and  other  prodnctk,  $950,000. 

This  will  be  below  rather  than  above  the  aggregate  amount  of  commerce  on  tbe 
Saint  Francia  Lake  and  Biver,  from  Lester's  Landing  to  Mark-Tree,  ^r  any  one  year 
daring  the  past  five. 

While  it  is  slowly  increasing,  it  would  almost  dnuble  itself  in  one  year,  iumy  jodg- 
ment,  if  the  river  and  lake  were  improved  so  as  to  enable  parties  engaged  in  getting 
out  timber,  staves,  and  other  prodnots  to  enjoy  better  and  easier  facilities. 
J  remain  yoom,  very  respeotfiilly, 

Wu-L  A.  May, 


P.  S.— By  permission  I  refer  you  to  Bev.  William  Y.  M.  Wilkinson,  Arnold  Stotta, 
James  Stotta,  and  O.  If.  Bims  ior  information  on  this  nnbjoet. 

W.  A.  Mat. 


U7. 

IMPROVEMENT  OF  SALINE  BIVEB,  ABEANSAB. 

Before  improvemeot,  this  river  was  obstructed  by  snags,  logs,  drift- 
piles,  and  overbanging  trees,  and  b;  shoals.  The  original  plan  for  im- 
provement contemplated  tbe  rendering  of  Its  cbannel  navigable  ae  high 
as  practicable,  or  as  commerce  demanded,  by  the  removal  of  these  ob- 
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Btractions,  aud  then  fbrtber  impiovemeDt  of  the  sboals  if  tbeeomMnt 
warraDted. 

There  was  expended  npon  thU  rirer  ap  to  Jaoe  30,  1885,  $2A,9SLn, 
TbiH  has  given  much  relief  to  navi^^tiou,  and  baa  practically  dww< 
the  river  so  far  as  present  navigation  demands. 

Daring  the  fiscal  year  ending  June  30, 1880, 9404.56  has  been  expai 
ed  in  caring  for  the  property. 

Until  the  regnirements  of  commerce  are  greater  than  they  are  Mi. 
it  is  not  recommended  than  any  fnrther  appropriation  be  made. 

From  (5,00U  to  $6,000  per  year  woald  keep  this  river  in  a  fur  nanp 
ble  condition  daring  medium  stages  of  water  for  250  miles  fnmu 
month ;  that  is,  up  to  Big  Island,  shoald  it  be  reqaired. 

MoMCj/  atatement. 

Jnly  1,  ise.-.,  amount  avaiUbl* pkt 

BMSeived  bf  tale  of  fuel  to  offlcen ■ -  if 

Jul;  1,  18SG,  amoant  expanded  dnring  fiscal  yeu',  exclasiv« 

of  liabiHtieaoatsUDding  July  1,1885 t«M  S6 

Jul;  1,  18S6,  oDtaUnding  riabilitiea 10  00 

fiii 

Jnly  1,  1666,  amoant  available IS* 

Amount  available  for  fiscal  yeareadiDg  June 30, 1S87 ISe> 

XXPXK8B  ACCOUMT,  UIPROTIXa  UUNK  BTVBB,  ABKAKSAfl. 

PAj-roll,  Iftbor,  &« 1309  S 

TntTdiDg  expeuau SI 

Stationer; ..—  *■ 

Fuel B« 

Office  rent 3BI 


IHPBOTEUENT  OF  L'ANOnilXE  EIVBB,  ABEAK8A8. 

This  river,  like  all  the  streams  in  eastam  and  soatheostem  portiw 
of  Arkansas,  before  being  improved  was  obstmcted  by  Logs,  snags,  ■■ 
overhanging  trees  and  the  shoals  incident  to  the  accnmulation  of  sm^ 
and  togs. 

Tbe  original  plan  of  improvement,  begoii  in  1879,  contemplated  tbei 
moval  of  these  obstacles,  and  np  to  June  30. 1885,  #13,860.53  bad  W 
expended  in  sacb  a  manner  aa  to  remove  all  obstacles  to  navigatiotK 
medinm  stages  of  water,  leaving  a  balance  of. (3,149.47. 

To  properly  improve  this  channel  for  low-water  navigation  reqn 
a  pecnliar  ontflt  with  very  light-draught,  and  yet  with  machinery  a 
b)e  of  lifting  water-logged  saw-logs  and  light  snags.  Prior  to  Janui^' 
1S85,  this  district  own^  no  ontflt  adapted  to  this  kind  of  work,  fr 
tween  January  and  May,  1885,  snch  an  outfit  was  bnilt  for  the  Sat 
Francis  liiver,  and  as  no  interests  of  navigation  would  saffer  tfaeretf 
or  at  least  woald  Boflfer  bat  ]ittle  compared  with  the  resulta  tobei^ 
cnred  by  waiting,  it  was  decided  to  wait  until  the  fnnds  for  impronif 
the  Saint  Francis  Hiver  had  been  ezhansed,  and  then,  under  pnp 
aathority,  transfer  this  outfit  to  the  I/Anguille  Biver.    Tbifi  was  iat 
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There  were  many  ioterraptioDS,  due  to  high  water,  rendering  it  Deccs- 
sary  to  discharge  tbe  force  from  time  to  time,  so  that  the  work  waij  not 
completed. 

Two  thousand  four  hundred  and  seven  dollars  and  eighty  ceuts  was 
expended  dnriiig  the  fiscal  year  ending  June  30, 1S86.  It  is  expected 
that  by  July  16,  1S86,  the  river  will  have  fallen  to  extreme  low  water. 
Two  months'  work  will  then  be  put  in  and  to  an  advantage  hitherto  an* 
known,  and  it  is  expected  that  this  willso  thoroughly  clear  the  channel 
from  all  obstructions  that  do  work  will  need  to  be  done  in  many  years. 
As  the  river  now  is,  its  water  is  so  low  for  3  miles  from  Marianna  down 
at  extreme  low  water  that  boats  cannot  ascend  at  this  time  higher  than 
a  point  3  miles  below  town. 

Tbe  time  may  come  in  tbe  developmeut  of  this  country  when  tbe 
atnoaut  of  commerce  will  warrant  the  erection  of  a  lock  and  dam  that 
will  enable  boats  to  run  to  Marianna  tbe  year  round. 

At  present  the  amount  of  commerce  will  scarcely  warrant  the  outlay. 

2To  farther  appropriaUous  are  recommended  at  present. 

Money  ttatement. 

Jnlyl,  1885,  ftmoaDfavailnble 1 *3,H9  47 

Jnlf  1,  1886,  omonnt  oxpeoded  diinog  fiscal  year,  exoluiiTe  of 

li&bilitieaouIatuidiDgJnly  I,  1885 19,407  80 

July  1,  18e6,  ontstaudiiig  lUliUitiM 6«  15 

July  1,  1886,  amoniit  availablo 7«  67 

EXPENSE  ACCOUNT,    IMPnOVIXa  L'AMaOILLE   RIVKR,    ARKAMSAB, 

Pftv-rollH,  labor,  &c tl,696  17 

UDUsiHteDce  BupplicB .— 41?  34 

Oeneral  supplies Ki  74 

TraveliDg  expeuses 74  37 

Fnel m  00 

Ezprew  and  freight  ob&rgea 70 

Telegrapb  aervice St  40 

Total 2,407  80 


The  original  i)lftQ  for  this  survey  contemplated  covering  tbe  river 
vith  a  series  of  triangles,  determining  the  shore-line  both  at  high 
and  low  water,  the  position  of  tbe  bars  and  islands,  tbe  general  topog- 
raphy of  the  valley  to  tbe  blofis  when  these  are  not  too  far  from  tbe 
river,  the  depth  of  the  water,  tbe  gauging  of  tbe  river  at  various  points 
and  principal  tribataries,  the  nature  of  the  soil  and  character  of  tbe 
river-bed,  cross  sections  to  be  made  at  frequent  intervals,  tHe  slope  to 
be  accurately  determined,  aod  all  other  attainable  dara  to  be  collected 
that  will  bear  upon  the  problem  of  tbe  permanent  improvement  of  the 
navigatioD  of  the  river. 

There  had  been  expended  upon  this  project  to  JuneSO,  1885,  $17,361.79, 
which  bad  completed  the  field  work  practically  and  placed  the  maps  Iq 
an  advanced  stage  of  completion. 
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Daring  the  fiscal  year  endiDg:  Jnue  30, 1886,  $1,627.01  has  ben  o 
pended  ip  eompletiug  the  maps. 

The  last  clause  in  the  summary  id  my  last  atinaal  report  caanotk 
uuderstood  io  tbis  connectiou  uulesa  the  reader  ia  carefal  to  beKR 
mind  that  it  refers  to  the  entire  river,  though  appearing  under  thebsi 
of  a  sarvey  from  Little  Kock  to  the  month,  an  thure  are  fanda  calWfr 
there  apparently,  from  the  KrammAtiuiil  coustruction,  to  complete  nit 
under  thia  special  head,  vhun  really  there  were  funds  in  band  for  Hi 
purpose. 

Jifoney  statement. 

July  1,  18S5,  ftiUDDiit  available $1,9>~ 

Beceived  hj  sale  of  fuel  to  officer . ...... 4> 

I.SSII 
Jnlv  1,  I88C,  amoDDt  expended  during  flioal  year,  exoluaive  of  liabiljti«« 
outolwidinK  July  1,  Iwio I,«ll 

July  1,1886,  amouut  availalilo Mi 

nCPBNBB   ACCOUNT,    SURVEY  OF  ARKANSAS   RIVKS,    ARKANSAS. 

Pay-rollB,  labor,  &c »!,«•■ 

SaDBlBtence  supplies MX 

Travel  expoDBes 15» 

Stationery  Bupplies K* 

InBtronieiitB S6* 

Fnel 17* 

Runt 6Bt 

Total i.eoe 


Inrepl 
received 


COVUERCIAI.  STATISTICS. 

ilj  to  a  letter  seut  to  the  Little  Rock  Board  of  Trade  the  fallowiag  leiicf  ■> 


received 

LiTTLB  Bock  Board  op  Traiib. 

LUtle  Bock,  Ark.,  July  37,  180- 

Drar  Sib  :  la  reply  to  your  request  for  iDfomuttion  as  to  the  region  to  b«  beB«fi«< 
liy  die  propoeed  Arkaous  River  improveineDtB,  we  desire  to  say  that  there  an  m  at 
oial  data  wfaenoe  to  draw  statistical  information  except  tbat  of  tbe  United  Sws 
census  of  18tjO. 

The  region  to  be  benefited  by  tbe  impiovomenta  embraces  the  riobeet  lands  vot  d 
tbe  Hissisaippl  Biver,  "the  center  of  maximum  cotton  production  per  avre  in  bm- 
mal  soils  in  the  United  States,  and  probably  in  the  world." 

Twenty  of  the  most  pupaloiia  und  piodnctiTe  coantles  of  the  State  nf  A  rkanri  n 
directly  interested  in  this  measure  ofriver  improvements.  In  18tK)  these  conntieihK 
a  population  of  2&6,b64,  and  produced  212,373  bolea  of  cotton,  and  7,000,000  boakbrf 
grain,  corn,  oats,  rye,  wheat,  &c. 

Tbe  State  increased  in  population  dnring;  the  Isat  decade  65  per  ceat,  in  ar«aof  tiH» 
ble  lands  84.5  per  cent.,  and  donbled  bee  crop  of  cotton ;  so  that  in  1880  (lilsl  . 
stood  fifth  In  total  prod  notion  and  three  in  yield  peracre  among  the  cottoa-pK>d«(Ef 
States.  The  per  cent,  of  iucrease  has  been  maintained  daring  tbe  past  six  yew 
especially  along  the  Arkansas  Biver. 

The  commeicial  growth  and  prosperity  of  Fort  Smith,  Little  Book,  and  Pine  Bta£ 
tbe  three  largest  cities  in  the  valley  of  the  Arkansas,  demonstrate  tltat  to-day  snt 
^100,000  induBtrions  and  deserving  citizens  are  closely  oonoemed  in  the  improTeaMl 
of  the  ArkauBas  Biver  and  the  securing  of  the  needfnl  appropriations  frotn  C<mp» 
to  carry  ont  the  plans  you  have  made  tor  widening  and  deepening  the  channel  oTtia 

Over  200,000  tons  will  have  ita  coat  of  transportation  cheapened  (the  railway  iw 
ning  parallel  to  the  river  in  18S0  carried  lll,73!>  tons)  b^  th?  improvepMot  of  Itl 
channel  to  securo  an  all-the-year-round  wat<er-W»;> 
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As  to  th«  lumber  and  forest  prodnots,  the  coal  and  other  srtiolea  which  aliould  have 
obeap'tnuuportatioD,  a  ohanaelsDch  08  yoa  propose  will  beoeflt  a  large  and  growing 
olaas  of  indaetrieB  and  u  proapective  commerce  of  very  lai^e  proportiona. 

Esoogb  has  been  iaid  to  place  beyond  donbt  thu  need  tor  the  improvementa,  and 
we,  aa  a  cominUtue  of  the  board  of  trade,  wish  to  urge  the  importaDoe  to  the  region 
ID  which  they  are  to  be  made. 

Expreesinf!  our  high  appreciation  of  yonr  intolligent  and  patient  work  in  thiagreal 
work  for  oDi  State,  we  remain, 
Very  troly,  yoaiB, 

John  D.  Adams, 
C.  T.  Walkbr, 

C.  H.  WniTTBMOBB, 

T.  U.  Jokes, 

W.  E,  TOBEY, 

CommilUe  Board  of  Trait. 
Capt.  H.  B.  Tabbii, 

Onittd  Statt*  Eitginaert. 

Appended  to  the  above  letter  waa  the  followinft  exhibit  of  the  river  trade  of  the 
city  of  Little  Eock,  which  waa  prepared  by  one  of  the  leading  wbolaeale  luerchur.te 
of  the  city : 


Artinlei. 

ST 

™» 

vitki  rirer. 

Itoiu. 

Is 

tU-OM 

•■s 
"■a 

24.000 

1:551! 

iw.oijO 
STaono 

4.  wo.  000 
MH.,000 

eso.ooo 
njo.iioo 

!40,001l 

4,S.V0(N) 
M,0tlO 

105,000 

lo^oDa 

00,000 

lis.ooo 

10:00* 

10,000 

Respectfully  anbrnitted,  aa  the 

Banking  buBiness  of  Liltlu  Bock,  |1SO,000,000  per  year 


could  do  with  time  and  iuformalion  at  hand. 
C.  H.  Whittxhore, 


Piovided  for  in  tbe  river  and  harbor  act  of  Aiij^st  3,  \S^i.  There  was  expended 
to  Jann:lO,  18S>,  upon  this  (9,I20.H7,  which comiileted  the  deld  work  In  an  indifferent 
way,  and  plottcu  the  noteit  a  Her  a  vrry  tongh  fashion. 

During  tbe  fiscal  year  ending  Jane  30, 188G,  tbo  balance  of  tbe  al- 
lotment, tl79.13,  waa  expended  in  pnttiufr  tbo  maps  in  a  little  better 
»ba[>e,  and  in  preparing  a  rough  traciug  to  forward  with  the  plana  and 
estimates  for  this  reanb  of  river.  This  still  leaves  the  maps  in  a  very 
tiusatitifiictury  noudition. 

A  report  was  prepared  and  submitted  January  23,  1886,  which  was 
printed  as  Qonse  Ex>  Poc.  So.  90,  Fortj-ninth  Congress,  first  session, 
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vitn  fall  plans  and  estimates  for  tbe  improvement  of  tfae  river  fin 
Arkansas  City,  Kans.,  to  Fort  G-ibson,  lod.  T. 

Moneg  statement. 

July  1,  luec,  araoDnt  Avnilnble —  finB 

3aXj  1,  l'*S6,  oniouDt  ox[>eni1eil  during  Itiical  jear,  ciclaaive  of  liabilities 
uuUtandiDs  July  I,  IBes CTE 

{Amount  (cBtimatctl)  ra<]niTe<l  for  completion  ofexIstiDg  project 1,60E,SIIII 
Amonnt  that  cuu  he  proCtalily  expended  Id  fiscal  year  eading  Jsno 
30,  1888 320,011 
Submitted  in  cnniplionce  witli  rei]iiiTemeDts  of  section  2  of  river  and 
harbor  acta  of  1066  and  18(iT. 


COMMRRCIAL  BTATISnCn. 


EXPENSE  ACCOUXT  FOR  THR  COMlXUATtOM  OF  THR    6URVET   OF    ARKANSAS  BTB 
FROM  VICnrTA,  XANSAS,  TO  FORT  GIBSON,  INDtAlT  TKKRITOKT. 

pBv-rolls,  labor,  4« tm* 
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UlegbeDf  Birer,  look  and  dam  »t  Hen's  bUnd 
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Ann,  'Cape,  Uav.,  ooiigtniDlioii  of  b«boT  of  nfiige  at 

AxkansM  Biver,  trom  Fort  Gibaon  to  Wioblta,  eaiYtj 

&Tk»ntM  River,  at  Pine  Blaff,  ImproTement  of 

Aablaud  Harbor,  #iB.,  in  Asbland^ay,  Lake  Snparioi, 

B. 

UBS 

BayoQ  Bartbolomew,  La.  and  Ark.,  imptoTemaut  c^... 

Dy  Google 


trDTBraant  of . 
i^oTuiMnt  a 
L  &  J.,  ImproTenunt  of. . 
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ilnproTuiMnt  of .. 
and  Kj.,  li 

itof  Eaiborat 

,,  imptoveuiMit  of... 
.,  ImprovoDMDt  of .. 
L,lmpioTemeDt  of... 
1^  improTemoDl  of. .. 
.,  improTemeDt  of  .. 
.,  improTomwit  of. .. 


notion  of  Iiftrborof  refpfteat- 

„  kl,  on  fortifLokttona,  &o 

Boitid  of  Engineers  tor  FortifloKtlons  kod  for  BItw 

•nd  Hubor  ImprovemenU 

Boraf  RlTfr,  Ia.,  InproTement  of 

Ik«toD,U>«.,defen«Mof. 

Boitan  Harbor,  Mmb.,  ImprovemoDt  of 

BntMM  Eiver,  Tex.,  ImprOTenunt  of  moatb  of 

BiMO*  Suitiuo,  Tex.,  unproremeDt  of  turbor  at...... 

Ureton  Buy,  HA.,  improrement  of 

Bridge,  Aqnadnci,  «t  Oeorgetowu,  D.  C.jezamtnation  of. 
BildKe,  new,  acrow  Potomac  Biver  at  Wuhington,  D. 

C,  plana  for 

Bridge  aoroM  Alabama  Biver  at  Selma,  Ala 

Bridge  acioMUiMlaaippi  Blrer  at  Keithsbnrg,  HI 

Bridge  aoroM  HissiMippi  River  at  Minneapolu,  Minn.. 

Bridge  aeroea  Ohio  Biver  at  Cairo,  m 

Bridge  aoioMObloEiTer  at  Hendereon,  Kj 

Bridging  navigable  waters  of  the  United  Statea 

Bridnport  Harbor,  Coon.,  iniprovenwnt  of 

Broad  Cnek,  DeL,  Improrement  of 

BroadUln  Hirer,  DeL,  Imptorment  of..,.. 

Brown,  Fort,  Tex.,  woteotion  of  river  bank  at 

Branawiok  Harbor,  Oa.,  Improvement  of 

BDokbannon  River,  W.  Ta.,  Improvement  of...., 

Buffalo  Bayon,  Tex.,  improvement  of. 

Buffalo  Harbor,  N.  T^  improvement  of , 

BurUoglon  Harbor,  Vt.,  impTOvementof.... 

Bntteimilk  Channel,  Mew  York  Harbor,  improranent 


CahabaBtTer,  Ala.,  Improvement  of................. 

Calowten  Biver  and  Pa«i^  La.,  improvement  of...... 

CalooBabatcbee  Biver,  Fla.,  ImpTOvement  of 

Calomel  Harbor,  III.,  Improvement  of 

Calnmet  Bivei,  improvenMot  of 

Canal  at  the  Caaoadea,  ColomU*  Bivar,  Oreg.,  eon. 


of.., 


1 Biver 
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Caual  at  Des  Hoioea  Eapid^  UlMiouppl 

Canal,  Bcooepin,  additional  aorvefBloi 

Cana),  LoalaviUe  and  Portland,  operating  and  matn- 

t^nlns .: 

Canal,  Mnaole  ShoalB,  Tenneuee  Biver,  oonslmotion  of- 
Caual,  Saint  Clair  Flats,  Mich... 

Canal,  Saint  Uary's  Falla,  Mioh  .   

Caoariie  Bay,  N.  T.,  improvement  of 101    740 

Cane  Biver,  La.,  Improvement  of...  ""* 
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Caney  Fork  River,  Tonn.,  imptareineTit  of......  -..--- 

Cvpe  AoD,  HaM.,  coiiBtrnotlon  of  harbor  of  ntagp  at 

Rookport '. 

C»pe  FeAT  Biver,  N.  C,  improvetEent  of,  b«low  Wil- 

Cspe  Fear  BiTei,  If.  C..  Iniprovement  of,  from  Wil- 
mington to  F»7ett«riUe 

Cedar  Keys  Harbor,  Fla.,  improTementof 

Cedar  filTer,  tfioh.,  impioTsmflnt  at  moatb  of -. 

Cbannol  between  Staten  Iiland  and  New  Jtnoj,  im- 
proTement  of 

Cnarraton  Canal,  Saint  Maiy**  Pariefa,  La.,  Improve, 
mentor 

Cliarleeton,  8.C.,  defenswof 

CbarteetoQ  Harbor,  8.  C,  tmproTfltnent  of ...... ...... 

Charlevoix  Harbor,  Mich..  Improvement  of 

Charlotte  Harbor,  N.  T..  improvemont  of 

Cbattahooohee  Blver,  Ala.  and  Qa.,  Improvement  of... 

Cheboygan  Harbor,  11  ioh.,  improvement  of 

Cheeaeguakes  Creek,  S.  J.,  improvement  of 

Chehalia  Eiver,  WBah.,impn>Teineiit  of- 

Choaapenke  Bay,  removala  of  irreokB  in  .--..,... 

Cheater  Biver,  Md.,  at  Kent  Island  Karmwa,  imi»OTO- 
ment  of . . 

Cheater  Biver,  Ud.,  from  Spiy's  Lauding  to  CitimptoD, 
improvement  of 

Cbioago  Harbor,  111.,  impiovement  of--.. 

Chiokahominy  Biver,  Ta.,  Improvement  of...... 

Chippewa  Biver,  Wia.,  improvement  of.... 

Chijipewa  River  at  Tellow  Banka,  Wia.,  improvement 

Cboctawhat^ee  Blver,  Fla.  and  Ala.,  improvement  of. 

Choptank  Biver,  Hd.,  Improvement  of 

Cinoinnati,  Ohio,  construction  of  lee  harbor 

Clearwater  Biver,  Idaho,  improvement  of  Lower. . 

Cleveland  Harbor, Ohio,  improvement  of.... 

Clinch  Biver,  Tenn.,  Improvement  of 

Clinton  Harbor,  Conn.,  improvement  of 

Clinton  Biver,  Mich.,  improvemeut  of  entrance  to. 

Coai(]ok  Bay,  N.  C,  improvement  of 

Cocheco  Biver,  N.  H.,  improvBrnant  of.  - 
Cohantey  Creek.  K.  J.,  improvement  of. 
Colorado  Biver,  Gal,  Nev.  and  Arii.,  imi 

Colambla  Biver,  Oreg.,  eooBtmction  of  canal  at  the 
CuoadeB 

Colnmbia  Biver,  Oreg.,  defeoeeeof 

Cotnrobia  Kiver,  Lower,  Oreg.,  improvement  of 

Colombia  Biver,  Oreg.,  improvement  of  month  of 

Columbia  Biver,  Upper,  and  Snake  Biver,  Oreg.,  im. 
provement  of ..- 

Cotnmbia  Biver,  above  month  of  Snake  Biver,  snrvey  of 

Colnmbia  Biver,  Omk.,  water-gangee  on  Lower 

Conecah.EecambiaBlver.Fla.  and  Ala.,  improvement  of 

Conneant  Harbor,  Ohio,  improvement  of 

Conoeetlout  Biver,  above  Hartford,  Conn.,  Improve- 
ment of . 

Connecticnt  River,  below  Hartford,  Conn.,  improve, 
men  t  of 

Contentnia  Creek,  N,  C.,  improvement  of-..,..... .... 

Coon  Kiver,  Ala.  and  Qa.,  improvement  of 

CooMwattee  Biver,  Ga.,  improvement  of 


lua 

IBBi 
lESl 


1989 


1949 
1953 
2010 


itizecoy  Google 


Put  I.    IputU-lFMIIL 


Cooa  Baj,  Oreg.,  trnprOTement  of  entrance  to 

Coqaille  River,  Oreg.,  improvemeDt  of  montli  of., 

Corsica  Creek,  Ud.,  improvetneat  of 

Conrtablean  Ba.vna,  La.,  improvemeDt  of 

Cowlits  Biver,  Waui.,  Ac,  impioTemeDt  of 

CmalMirluid.  River,  above  the  month  of  the  Je11ioo,Ey., 

improvemeot  of 

Cum lierluid  River,  Ey .,  Sonth  Fork  of.  Improvement  of. 
Cnmlierland  River,  Tenn.  and  Ky.,  improvement  of.. 

Cnmberlaad  Sonnd,  Fla.  and  Oa.,  dereosasof 

Cnmlierland  Bound,  Fla.  and  Oa.,  lutproveiDeDt  of  eo- 


Dan  Biver,  Ta.  andN.C,  improTement  of... 

XKAihonneBayon,  La.,  improvement  of 

Davin  Island,  lock  anddam,  Ohio  BWei,  operating  and 


for.. 


Delaware  Breakwater  Harbor,  improvement  of 

Delanare  Bay,  conttmction  of  ic«-})arl>or  at  beadof... 

Delaware  Bay  and  River,  removal  of  wreclu  fh>m 

Delaware  Biver: 

Iwtneen  Trenton  and  its  month,  ImprcvemeDt  of.. 

at  Soboonei  Ledge,  improvement  of 

Dear  Cherry  Island  Flats,  improvement  of .... 

Des  Hoinea  Bapids  Canal,  UisalanippI  Biver,  operating 

and  care  of 

Df8   Hoinea   Rapids   Canal,    Hlaslnippi  Biver,   dij 


Dm  Moines  Bapids,  MisRiesippi  Biver,  improvement  at. 

Detroit  Biver,  Mioh.,  improvement  of 

Dorcheat  Bayon,  La.,  improvement  of 

Dry  Tortngas  Harbor,  Fla.,  defenses  at 

Dnbuqae,  Iowa,  improvement  of  harbor  at......  ...... 

Dnbuqne,  Iowa,  ice-harbor  at 

Dock  Creek,  Del.,  improvement  of 

Dack  River,  Tenn.,  improvement  of 

Dnlnth  Harbor,  Minn.,  improvement  of 

Dunkirk  Harbor,  If.  T.,  improvement  of 

Dntioa  and  rank  of  offlcers  of  the  Corps  of  Engineers. 


Eagle  Harbor,  Uloh.,  improvement  of 

East  Cheats  Creek,  N.  ¥.,  improvement  of. 

East  Biver,  K.  Y.,  removal  of  obstmctions  from 

Ecbo  Harbor,  New  Bocbdlo,  N.  Y.,  improvement  of. 

Edenton  Bay,  N.  C,  f  mpiovement  of 

Edisto River,  &  C,  imjirovement  of 

EUsabeth  Biver,  N.  J.,  improvement  of 

Elk  Biver,  W.  Va.,  improvement  of 

Engineer  depot  and  post  at  Willete  Point 

Engineers,  battalion  of. _. 

Engiueen,  Board  of,  for  Fortideations  and  for  Biver 

and  Harbor  Improvements , 

Engliieen,  School  of  Application  at  WllleU  Point,  N.T. 
BneHariHw,  Pa.,lmproTementof 
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Eseomhia  Biver,  Ala.,  and  Flo.,  Improvement  of 

£atimat«ii  for  aurveys  and  ezamuialioo*,  and  conlin- 

genoiea  of  rivers  and  hartmiB 

Explorations  aad  leaonnalsaancM  in  military  dlTJaioDB 

Anddepartmeots 

Explorations  and  reconaaiasaueeB,  estimatM  for,  in 

military  diTiaioneand  departmente 


F*)rport  HaTbor(Oraiid  RiTor),  Ohio,  improvement  of. 

Falls  of  Baiat  Anthony,  Hinn.,  preservation  of 

FallB  of  the  Ohio  Biver,  improvement  of,  navigation  at 

Feather  Eivei,  Cal.,  improvement  of 

Femandina  and  Stunt  John's  River,  Fla.,  deepening 


Fishwa^sat  QraatFallaofPotomaoBiver 

Flint  Biver,  Oa.,  improvement  of 

FliuhiiigBa]r,N.Y.,  improvement  of 

Fort  Brown, Tex.,  protection  of  river  bank  at.. 

Fortifleationa,reportofspeuial  board  on 

Fox  and  WlMon^n  fivers,  improvement  of 

Frankford  Cieek,  Pa._,  improvement  of 

Frankfort  Harbor,  Uich^  improvement  of 

Fienob  Broad  Biver,  N.C.,  improvement  of 

I^enob  Broad  Biver,  Tenn.,  Improvement  of 


O. 


Galveston,  Tex.,  defbnseaof 

Oalveeton  Bay.  ship  obannel  in,  improvement  of.. 
Galveston  HaiW',  Tex.,  improvement  of  ei  ' 


Grand  Marais,  Mioh.,  harbor  of  refngi 

Grand  Marais.  Minn.,  Improvement  of,  harbor  at 

Grand  River, Mich,,  improvement  uT 

OraM  Eiver,N.T.,impravement  of, at  Maaeena  ....... 

Oieat  Kanawha  Biver,  W.  Va., improvement  of 

Great  Kanawha  Biver,  W,  Ta.,  oonatmetion  of  harbor 

of  refuge  at  mouth  of . .... 

Great  Pee  De«  River,  S.  C.,  ImprovnnieQt  of 

Great  SodoB  Hutbor.N.T., improvement  of 

Green  Bay,WiB..  improvamentof  burborat 

Green  Jacket  Shoal,  Providence  River,  E.  I.,  removal  of 
Qreenport  Harbor.N.Y., improvement  of.. 
Qnyandotte  Biver,  W.  Ta.,  improvement  of. 
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Hampton  Beads,  Ta.,  defensea  of 

Harbor  of  refuge,  Block  Island,  R.  I.,  coDetmction  of  . 
Harbor  of  refuge,  Bell  River,  Micb.,  conatmction  of...    .wt 
Horborof  refuge  near  Cincinnuti,  Ohio,  conatroction  of.   '275 

Harbor  of  refuge.  Grand  Maraia,  Micb '  292 

Harbor  of  refage.  Great  Kunawba  River,  W.  Ta.,  con-  \ 
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Harbor  of  refti|t«,  hakt  Feplu,  UIvlBdppi  BlTer,  oon- 
stmotioD  of 

Barborof  rafage,  HllwMikee  Bay,  ooiulmotian  of  .. 

Bubor  of  raftige,  Portage  Lake,  I>ake  Ulobigan,  ood- 
fltmotloii  of....^- ,-^.-.. --.,,,,,,  •••,*. 

Harbor  of  reftigv,  SandBeaoh,  Lake  Hnnm 

Harbor  of  rsflige,  Sand;  Bmj,  Cape  Ann,  HaM.,  c 
itraotton  of 

Harbor  of  reftage,  Stonington,  Conn.,  ooDBlmotlon  of. 

Harbor  of  refuge,  Snirgeon  Bay  Canal,  WU.,  oonttrao- 

Harbor  ot  tefbse,  Wood'a  HoU,  Uaia.,  aonstnuitloii  of. 

Hariem  BiTer,  N.  T.,  improvemeat  of , 

Hay  Lake  Cbannel,  SaLot  Harj^s  River,  Mich.,  Iin< 

pMTtmentof 

HnI  Oate,  N.  T.,  ImproTemeDt  of  naTigation  at... 

Hennepin  Canal,  additjonal  enrreyB  of ....... 

Hlawaaeee  River,  Tenn.,  improvement  of 

Horn  bland  Pa«,  Uias.,  Impravement  of 

Hooiatonie  Elver,  Conn.,  improvement  of 

HndaoD  River,  N.  V.,  Improvement  of 

Bomboldt  Bay  and  Harbor,  CaL,  improvement  of ...... . 

HnroD  Harbor,  Ohio,  improvement  of 

HyannieHacbor,UBaa.,  improvement  of. 

I. 

Ice-harbor  at  Belle  lUvar,  Uloh.,  oonstnictiou  ot ...... 

Joe -harbor,  near  Cineinnati,  Ohio,  oonatmction  of 

loe-harbor  at  heal  of  Ddaware  Bay 

Ice-bari>or  at  Dabnqne,  Iowa 

loe-harbor  at  Uarens  Hook,  Pa.,  oonstrnction  of 

loe-barbor  at  month  of  Unakingnm  River 

loe-barborat  New  Caetle,  Del 

HI  inoia  River,  improvement  of 

Indian  River,  Del.,  improvement  of 

inland  navigation  fiom  New  Berne  to  Boanforc,  N.  C, 

improvement  of 

lD»ido  paaaage  between  Femandina  and  Saint  Jobn'a 

River,  Pla,,  improvement  of................ ........ 

J. 

James  River,  T&,  Improvement  of 

Jetties  at  Sooth  Paas  of  the  Mieaieeippl  River,  iospee- 

JoneepOTt,  He.,  improveoient  of  Uooa.a.beo  Bar  at.. 


Kanawha  River,  Qreat,  improvementof  ■>■> . 

Eanawaha   River,  Great,  oonstmction  of  harbor  of 

rel'nfte  at  month  of 
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